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1.0
INTRODUCTION

The Port of Seattle (Port), Lockheed Martin Corporation (Lockheed), and Todd Shipyards
Corporation (Todd) voluntarily entered into an Administrative Order on Consent (AOC)
with the U.S. Environmental Protection Agency (USEPA; May 14, 1998). The objective
of the AOC and attached Statement of Work (SOW) was to evaluate risks to human
health and the environment associated with the bioaccumulation of polychlorinated
biphenyls (PCBs), tributyltin (TBT), and mercury at the Harbor Island Superfund Site,
Waterway Sediment Operable Unit (WSOU). The SOW outlines specific tasks designed
to address the importance of PCBs, TBT, and mercury concentrations within the WSOU.
The WSOU is located in the West Waterway, a navigable channel of the Duwamish River
on the west side of Harbor Island, and is adjacent to the Lockheed and Todd Shipyards
Sediment Operable Units (SSOUs). The data and subsequent interpretation resulting
from this study are expected to be useful in defining future activities regarding the
SSOUs.

This report, Tributyltin in Marine Sediments and the Bioaccumulation of Tributyltin:
Combined Data Report, fulfills Tasks 2 and 3 of the SOW. These tasks examined the
ecological impacts associated with exposure to TBT within the WSOU. The two main
objectives of these tasks are:

* Analyze TBT in bulk sediment and filtered and unfiltered porewater of surface
sediments collected from 30 stations within the WSOU (Task 2 of the SOW)

* Conduct laboratory bioaccumulation testing for TBT using sediments selected
fromhthe same 30 stations (Task 3 of the SOW)
a subset o
This report presents an assessment of the predictive relationships between concentrations
of TBT in tissue and those in bulk sediment and filtered and unfiltered porewater, based
on the results of the chemical analyses and bioaccumulation tests. The relationships are
then used to identify areas of the West Waterway with porewater or sediment
concentrations of TBT that could potentially result in tissue concentrations exceeding the
TBT tissue trigger concentration. This proposed trigger concentration was established
based on the results of a literature reviewhconducted under Task 1.
(esz 19999)

Sediment was collected by EVS Solutions, Inc. (ESI); Blue Water Engineering, Seattle,
WA; and Marine Sampling Systems (MSS), Burley, WA. Sediment bioaccumulation
testing was conducted by Battelle Marine Science Laboratory (Battelle), Sequim, WA.
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Porewater extraction and grain-size determinations were provided by Rosa Environmental
& Geotechnical Laboratory (Rosa), Seattle, WA. Chemical analyses of sediment,
porewater, and tissue samples were conducted by Columbia Analytical Services (CAS),
Kelso, WA.

At the request of Todd Shipyards, four stations located on the Todd SSOU were added to
the study (Stations TBT-31 to TBT-34). These stations and the resulting analyses and
data related to them are considered for comparative purposes only; this study primarily
addresses TBT contamination within the WSOU. Results from these four stations may be
used for future evaluations of the adjacent SSOUs.

The rest of this document is organized as follows: Section 2.0 of this report presents the
study design and methods for sample collection; porewater extraction; bioaccumulation
testing; and the chemical analysis of sediment, porewater, and tissues. The results and
data quality summaries for the analytical and bioaccumulation testing are presented in
Section 3.0. The analysis, discussion, and trigger value comparison for TBT
concentrations in tissue are presented in Section 4.0. Section 5.0 contains the references
used for this report. Appendix A is the navigation report from the data collection effort.
Appendices B, C, D, and E contain detailed results of sediment chemistry analyses,
porewater chemistry analyses, bioaccumulation testing, and subsequent tissue chemistry
analyses, respectively. Appendix F contains data validation reports, and Appendix G
contains field logs. The final version of the Task 1 report, Review of Tissue Residue
Effects Data for Tributyltin, Mercury. and Polychlorinated Biphenyls, is available as a
separate document (ESI 1999a).
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2.0
METHODS

To determine the concentrations of TBT (ion) in bulk sediment and the porewater of
sediments from the WSOU, bulk sediment and porewater samples were withdrawn from
surficial sediment samples (0 - 10 cm) which had been collected from 30 stations in the
WSOU and 4 stations in the Todd SSOU (Figure 2-1 and Table 2-1). Samples of filtered
and unfiltered porewater and bulk sediment were analyzed for TBT ion and ancillary
parameters.

To determine the extent to which TBT in sediments from the WSOU accumulates in
marine benthic species, bioaccumulation tests were conducted using 20 of the 30 samples
collected from the WSOU during the field survey from which porewater samples were
obtained. Twenty was determined to be an adequate number of stations to provide
sufficient spatial distribution and to represent the range of porewater concentrations. The
20 samples selected were those having measured TBT concentrations in porewater greater
than 0.05 ug/L TBT ion, as stipulated in the SOW (Figure 2-2). A discussion of the
procedure used to select stations for bioaccumulation testing is presented in Section 2.2.3.

Bioaccumulation testing was performed by exposing Macoma nasuta, a suspension-
feeding/filter-feeding bivalve, and Nephtys caecoides, a burrowing deposit-feeding
polychaete, to the sediment samples for 45 days.

The bioaccumulation data, together with the sediment and porewater data, were used to
evaluate the site-specific relationship between concentrations of TBT in tissue and in
porewater.

2.1 STATION LOCATIONS

Stations were originally selected for this study based on historical TBT measurements and
spatial coverage of the WSOU. Stations were located using a differential global
positioning system (DGPS). At the start and end of each sampling day the sampling
vessel was positioned at a calibration point located at the south end of the Fisher Mills
dock in the West Waterway (FM-4). The GPS antenna on the sampling vessel was
positioned as close to the surveyed calibration point as possible. A visual estimate of the
range and bearing from the monument to the GPS antenna was made and compared to the
range and bearing displayed of the screen to confirm the accuracy of the positioning
system.
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Figure 2-1. Station locations for sediment collection
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Table 2-1. TBT study station |

c
7

ocations

STATION ID LONGITUDE LATITUDE
WSOU Stations
TBT-001 122°21'27.00041" 47°34'27.26951”
TBT-002 122°21'34.46864" 47°34'28.74578"
TBT-003 122°21'29.43603" 47°34'30.39172"
T8T-004 122°21'31.25884” 47°34'32.21222"
TBT-005 122°21'38.54895" 47°34'31.88535"
TBT-006 122°21'39.18205" 47°34'34.37133"
TBT-007 122°21'35.07712" 47°34'34.87263"
TBT-008 122°21'31.09806" 47°34'34.99019"
TBT-009 122°21/31.10402" 47°34'38.72936"
TBT-010 122°21'38.64838" 47°34'38.70608"
TBT-011 122°21'40.13763" 47°34'42.22889"
TBT-012 122°21'30.81096" 47°34'43.86440"
TBT-013 122°21'35.82178" 47°34'44.94618"
TBT-014 122°21'39.74881" 47°34'46.77689"
TBT-015 122°21'36.33728" 47°34'48.84435"
TBT-016 122°21'31.00066" 47°34'52.18238"
TBT-017 122°21'39.09707“ 47°34'53.65213"
TBT-018 122°21'31.09299" 47°34'54.48708"
TBT-019 122°21'35.58952" 47°34'58.27063"
TBT-020 122°21'38.67584" 47°34'59.33478"
TBT-021 122°21'35.06927" 47°35'00.12730"
TBT-022 122°21'32.61894" 47°35'00.35800”
TBT-023 122°21'32.45611" 47°35'02.05538"
TBT-024 122°21'33.36100" 47°35'04.79369"
TBT-025 122°21'37.12887" 47°35'04.53276"
TBT-026 122°21'31.84589" 47°35'09.60663"
TBT-027 122°21'35.14700" 47°35'10.32717"
TBT-028 122°21'35.36021" 47°35'12.84633"
TBT-029 122°21'30.77453"” 47°35'14.84144"
TBT-030 122°21'35.26061" 47°35'16.59007"
Todd SSOU Stations
TBT-031 122°21'22.84361" 47°35'15.38659”
TBT-032 122°21/22.09038" 47°3520.75216"
TBT-033 122°21'17.80420" 47°35'18.60318”
TBT-034 122°21'30.12346" 47°35'03.23608"

NOTE: Survey datum = NAD83
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The actual station locations sampled and positions recorded are presented in Figure 2-1
and Table 2-1. Locations are accurate to within + 1 m. The complete navigation report in
contained in Appendix A.

2.2 SEDIMENT SAMPLES

Sediment collection field activities took place from Wednesday, July 15 through Friday,
July 17, 1998. The R/V Nancy Anne, provided by MSS, served as the sampling platform.
There were no substantial deviations from the sampling and analysis plan (SAP; EVS
1998).

2.21 Field Methods

Surface sediment samples (0-10 cm) were collected from 30 stations in the WSOU and
4 stations in the Todd SSOU using a modified, hydraulic-assisted, stainless-steel van
Veen grab sampler. Sediment was removed from the sampler using stainless steel spoons
and placed into a 10-gallon high-density polyethylene (HDPE) bucket for
homogenization. Successive grabs were taken until a sufficient quantity of sediment for
all analyses was obtained. The sediment was then homogenized using a handheld power
drill with a stainless steel mixing paddle. Aliquots of sediment were then transferred to
the appropriate sample containers. Sediment collected for porewater extraction and
bioaccumulation analysis was stored under anaerobic conditions, maintained by flooding
the headspace of the sample containers with nitrogen. More detailed information on the
methodology used for sample collection can be found in Section 3.4.2 of the SAP (EVS
1998).

Three types of field quality assurance samples were collected during surface sediment
sampling as specified in the quality assurance project plan (QAPP; EVS 1998): four field
homogenate replicates, two cross contamination blanks of the compositing equipment,
and a filter blank. Field homogenate replicates were collected at Stations TBT-02,
TBT-07, TBT-14, and TBT-28 and were submitted blind, as separate samples, to the
laboratories for analysis.

2.2.2 Chemical Analyses

Bulk sediment samples were analyzed by CAS for TBT (reported as ug/kg ion) and total
organic carbon (TOC). Grain-size analyses were conducted by Rosa. Methods, holding
times, target detection limits, method detection limits, and quality assurance/quality
control (QA/QC) samples are discussed in Section 7.0 of the QAPP (EVS 1998). A
laboratory audit conducted by Bruce Woods of USEPA on July 22, 1998, indicated that
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there were no significant deviations in the laboratory’s procedures that adversely affected
the data quality. Detailed results of chemical analyses of bulk sediment are provided in
Appendix B.

2.2.3 Bioaccumulation Testing

The selection of sediments for bioaccumulation testing was based on the sediment and
porewater concentrations of TBT. The concentrations were ranked from lowest to highest
for sediment, filtered porewater, and unfiltered porewater (Table 2-2). Three stations that
had porewater concentrations below 0.05 ng/L. TBT (TBT-01, TBT-10, and TBT-17) and
the four stations that were sampled from the Todd SSOU were not considered for
bioaccumulation testing. Station TBT-29 was not selected for testing because the
measured TBT concentrations appeared to be outliers when compared to the complete
dataset. The final selection of the stations for testing provided a representative range of
TBT concentrations and a geographical distribution throughout the WSOU. Sediments
recommended for testing were presented to USEPA for approval in a meeting on

August 19, 1998. The stations selected and subsequently tested for bioaccumulation are
presented in Figure 2-2. Results of the chemical analyses of porewater are summarized in
Section 3.2 of this report and presented in Appendix C.

Bioaccumulation testing was performed by Battelle with 20 of the 30 samples collected in
the WSOU using M. nasuta and N. caecoides. The two species were tested together in
the same aquaria. To avoid having to extrapolate standard 28-day bioaccumulation
testing results to theoretical steady-state conditions, the test was extended to a maximum
of 45 days to provide a better experimental estimate of steady-state tissue concentrations
(EVS 1996). Sediment additions were performed in accordance with discussions with
USEPA (Boese 1998) and USEPA guidance (USEPA 1993).

Only one replicate was tested for 17 of the 20 test sediments. For the remaining three test
sediments, five replicate aquaria were used to provide a measure of potential variations in
tissue concentrations associated with West Waterway sediments. The replicated test
sediments were selected from four randomly determined stations from which extra
sediment was collected during the field survey.

The bioaccumulation data are being used to delineate areas of the West Waterway which
have porewater TBT concentrations high enough to result in tissue TBT concentrations
that may exceed the trigger value established as part of Task 1 of the SOW. The
bioaccumulation tests for all 20 samples were not replicated, because single
measurements of tissue concentration are sufficient for the purpose of establishing areas
that exceed the trigger concentration.
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Table 2-2. Rankings by TBT concentration of stations
selected for bioaccumulation testing

STATION

BuLk FILTERED UNFILTERED
SEDIMENT® POREWATER® POREWATER"
TBT TBT TBT
(ug/kg) STATION (ug/L) STATION (ug/L)

TBT-10

TBT-01
TBT-11 -

TBT-18

TBT-25
TBT30 .
lTBT-04 .
tTBT-2. o

TBT 08

TBTAQ L 480

TBT 2\3

TBT03

TBT-26°
TBT-05"
TBT02 .-
TBT-27

TBT-09"

4TBT o7°
TBT- 2

|TBT- 14°
TBT-13 . .
TBT-26. |, .

TBT-1b

TBT-20

TBT-29

8 TBT-10 0.01 TBT-10 0.01

31 TBT-01 0.02 TBT-17 0.02
e . TBTA7 002 TBTOT 006
210 ;TBT-18 006 . TBT-18 008
310 T BT9 U006 ' TBT19 .. 008 .

o800 . mBTG i o7 ’T'BT‘ﬁ-__ S T
a0 . TET22. 009 ¢ [TBT:26 T LA
Cgs0c o TBTO6 od1 TBT o7 081
a0 = 7B 013— b omeros: . 02
TBT:26 . c 013 . { mBT15 .0.24

TeT23 . ...014 TBT-23 024
TBT-24. - - 0147 . TBT-09 - .- .027. .
TBT04 7 Toas TBT-04 . 029,
560 vTBT-05 S o6 . BT22 '
570 TBTO7 . . o 016 TBT-06
610 . TBT08 - .. ‘o2 - TBT-24 -
660 %TBT’-OQ' S o2t
670 - ;TBT-12 0;24-"- :
680 TBT25 026
690 : ! T BT02 - 0265
730 fBTA3 037
W goo 1 7BT21 . 038 -
- 1820, TBT'2O_..::'...'___.__:..'. - o4t

TBT 21 -;’ .
TBT 28c o '..0‘.69 |
TBT 14c 0.715 -
BTy . 0
Terso. 101

TBT-29 1.87

NOTE:

Shaded area represents stations selected for bioaccumulation testing

Complete data results for sediment are presented in Table 3-1.
Complete data results for filtered and unfiltered porewater are presented in Table 3-2.

Mean of two replicates.
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Bioaccumulation tests followed standard QA/QC procedures, including the use of
negative controls, positive controls, replicates (for three test sediments), and water quality
measurements as described in Section 8.0 of the QAPP (EVS 1998). The QA/QC data
and the results of the QA/QC procedures are summarized in Section 3.3.1 and presented
in Appendix D of this report.

2.3 POREWATER SAMPLES
2.3.1 Extraction Methods

Two gallons of sediment from each of the 34 locations was sent to Rosa for porewater
extraction. Sediment samples were transported in HDPE buckets with nitrogen-purged
headspace. The porewater extraction was performed under anaerobic conditions in a
nitrogen atmosphere. Sediment samples were double-centrifuged at 4°C: first at

3,000 rpm (2,700 G) for 30 min; the resulting supernatant was removed and centrifuged
again at 9,000 rpm (14,300 G) for 30 min." One half (approximately 500 mL) of the
supernatant from the second centrifugation was then filtered through a 0.45-um silver
filter. The filtered and unfiltered porewater samples were acidified with HCI for
preservation until analysis of TBT. A separate extraction was performed for the
unfiltered dissolved organic carbon (DOC) and filtered DOC analyses. The porewater
samples were then shipped to CAS for TBT and organic carbon analysis. The Rosa case
narrative with details of the extraction methodology is presented in Appendix C.

2.3.2 TBT Analysis

CAS performed all chemical analyses conducted on the porewater samples. Methods,
holding times, target detection limits, method detection limits, and QA/QC controls are
discussed in Section 7.0 of the QAPP and in Appendix D of the SAP (EVS 1998). The
results of the porewater analyses are discussed in Section 3.2 and Appendix C of this report.

2.4 TISSUE SAMPLES

At the completion of the 45-day bioaccumulation testing and 24-hr depuration period in
clean flowing seawater, tissue samples were collected from M. nasuta and N. caecoides.
A total of 37 samples was collected for each species, including 17 samples from the
single replicate treatments, 15 samples from the three treatments with five replicates, and
5 replicate samples from the control treatments. Because of reduced survival and
consequent low tissue volumes for the N. caecoides samples, tissues from the surviving

1. The laboratory inadvertently centrifuged the sample at 9,000 rpm rather the 9,000 g specified in the
QAPP. Itis uncertain what cffcct, if any, this may have had on the resulting supernatant.
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organisms in the control replicates were composited and split into five replicates for
analysis at CAS. All tissue samples were frozen immediately and stored at temperatures
below -20°C. Samples were shipped by overnight courier to CAS for analysis of TBT
and percent lipids.

CAS performed all chemical analyses on tissue samples. The data are considered usable
as qualified. Methods, holding times, target detection limits, method detection limits, and
QA/QC controls are discussed in Section 7.0 of the QAPP (EVS 1998). The results of
the tissue analyses are discussed in Section 3.4 and Appendix E of this report.

2.5 DATA EVALUATION

Exploratory data analysis was used to determine evidence of linear relationships between
sediment, porewater, and tissue TBT concentrations. Linear regressions were applied to
pairs of variables that had evidence of a linear relationship in linear or log (base 10) units.
The relative strengths of these relationships were described by the magnitude of R%. All
statistical analyses were conducted using S-PLUS™ statistical software (version 4.5,
MathSoft, Inc.).

F\es\B203-16 3\DeliveRREPORT WPD
May 1999 11



3.0
RESULTS

3.1 SEDIMENT SAMPLES

3.1.1 Data Summary

The bulk sediment TBT concentrations (as TBT ion) ranged from a minimum of 8 ug/kg
dry weight at Station TBT-10 to a maximum of 6,600 ug/kg dry weight at

Station TBT-31 (Table 3-1). The concentrations of TBT in sediment ranged over 3 orders
of magnitude. When the two lowest and two highest concentrations are excluded, the
range from lowest to highest is only 30-fold. The variability of TBT concentrations
measured among field homogenization replicates ranged from 6 to 31 percent for the four
replicates tested. With the exception of Station TBT-01, there was a general trend of
decreasing TOC and fractions of fine-grained material approaching the mouth of the
waterway. Sediments collected adjacent to Harbor Island tended to be richer in organic
material and finer than sediments collected from middle channel or east side stations.
Overall, the TBT and organic carbon concentrations and grain-size characteristics were
consistent with the sediments collected from previous studies in the West Waterway
(EVS and Hart Crowser 1995).

Concentrations of TOC in bulk sediment (percent of dry weight) ranged from a minimum
of 0.5 percent for Station TBT-10 to a maximum of 4.24 percent at Station TBT-34.
Sediment grain-size analysis showed a minimum of 10.16 percent fines at Station
TBT-01 and a maximum of 77.19 percent fines at Station TBT-12. As expected,
sediment TOC correlated positively with percent fines. The sediment sample from
Station TBT-34 was an exception to this correlation, having a high concentration of
organic carbon and a low fraction of fine-grained material.

3.1.2 Data Quality

All analyses were performed in 2 manner consistent with the methods and guidelines
stated in the QAPP. No substantial deviations from the QAPP occurred. All
recommended holding times were met for the sediment sample analyses. The results of
all laboratory analyses including the case narrative, test sediments, and QA/QC samples
are presented in Appendix B. The chemistry data were independently reviewed and
validated by Quality by Design. The data are considered usable as reported and qualified.
The complete data validation report is presented in Appendix F.
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Table 3-1. Sediment chemistry and conventional parameters

TOTAL ORGANIC  TOTAL

TBT lon CARBON SoLips GRAVEL SAND SILT CLAY FINES

STATION _ (pg/kg) (%) (%) (%) (%) (%) (%) (%)
TBT-01 31 0.58 74.3 11.8 78.0 6.48 3.68 10.2
TBT-02 730 209 548 017 33.6 457 20.6 66.3
TBT-03 540 2.01 83.5 5.40 309 39.8 23.9 63.7
TBT-04 330 1.10 642 1.1 58.4 25.3 1562 40.5
TBT-05 680 1.83 526 000 326 44.0 234 67.4
TBT-06 660 181 539 0.05 352 41.2 23.6 64.8
TBT-07 670 1.66 52.8 0.16 38.2 421 19.6 61.7
TBT-08 400 3.25 48.4 4.17 399 35.4 20.5 56.0
TBT-09 800 2.02 49.6 1.43 27.2 46.6 248 71.4
TBT-10 8 0.50 725 073 75.9 18.2 5.18 23.4
TBT-11 130 0.75 670 0.73 70.0 22.0 7.19 29.2
TBT-12 830 2.30 51.7 247 20.3 49.1 28.1 77.2
TBT-13 1,100 1.31 59.1 2.1 52.3 29.4 16.2 45.6
TBT-14 1,100 1.03 60.4 8.72 52.5 25.2 13.6 38.8
TBT-15 530 1.35 63.2 5.39 56.0 26.4 12.2 38.6
TBT-16 1,200 2.07 52.7 0.70 379 37.2 24.2 61.4
TBT-17 560 0.86 66.6 0.06 71.4 22.2 6.37 285
TBT-18 210 1.15 7.7 0.66 70.8 183 10.2 28.6
TBT-19 450 1.22 60.5 2.34 44.4 37.7 15.5 53.2
TBT-20 3,500 1.60 56.5 344 445 33.3 18.8 52.1
TBT-21 610 1.23 611 1.17 52.2 33.9 12.8 46.6
TBT-22 350 0.94 64.8 0.13 61.5 278 10.5 38.3
TBT-23 510 0.93 655 0.03 61.6 27.7 10.6 383
TBT-24 570 1.27 60.0 0.13 50.9 34.6 14,4 49.0
TBT-25 310 1.12 63.6 0.85 447 42.4 12.0 54.4
TBT-26 1,100 1.21 60.0 1.14 70.6 19.0 9.25 28.3
TBT-27 730 1.45 63.4 10.5 54.1 246 10.8 35.5
TBT-28 690 122 60.0 0.08 52.0 355 124 479
T8T-29 6,200 241 463 1.21 53.5 307 14.6 45.3
TBT-30 310 1.28 61.2 1.17 42.6 421 14.2 56.3
TBT-31 6,600 170 51.0 5.09 58.7 25.2 111 36.3
TBT-32 2,200 0.99 61.8 0.33 67.6 22.0 10.1 32.1
TBT-33 1,000 1.25 611 0.59 80.9 12.8 5.70 18.5
TBT-34 850 4.24 51.6 273 428 18.7 11.2 29.9
TBT-35* 650 1.89 55.6 000 33.2 449 22.0 66.8
TBT-36° 970 171 541 053 40.2 39.6 19.6 59.3
TBT-37° 1,000 1.22 63.2 9.68 51.1 259 133 39.2
TBT-38¢ 650 140 61.3 0.48 514 360 121 48.2

* Homogenate replicate collected at station TBT-02.
®* Homogenate replicate collected at station TBT-07.
¢ Homogenate replicate collected at station TBT-14.
9 Homogenate replicate collected at station TBT-28
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3.2 POREWATER SAMPLES

3.2.1 Data Summary

TBT concentrations (as TBT ion) in unfiltered porewater ranged from a minimum of
0.01 ug/L. at Station TBT-10 to a maximum of 1.87 ug/L at Station TBT-31 (Table 3-2).
TBT concentrations (as TBT ion) in filtered porewater ranged from a minimum of

0.01 ug/L at Station TBT-10 to a maximum of 1.49 ug/L at Station TBT-31.

DOC concentrations in unfiltered porewater ranged from a minimum of 7.8 mg/L at
Station TBT-10 to a maximum of 39.9 mg/L at Station TBT-25. DOC concentrations in
filtered porewater ranged from a minimum of 6.3 mg/L at Station TBT-33 to a maximum
of 32.9 mg/L at Station TBT-25 (Table 3-2).

The effect of filtering the samples can be evaluated by comparing the TBT concentrations
in unfiltered and filtered porewater, as well as the differences between unfiltered DOC
and filtered DOC concentrations. In general, the filtered samples had lower TBT
concentrations than the unfiltered samples, although one sample had a filtered
concentration that was 22 percent higher than the unfiltered concentration. The greatest
loss of TBT was 69 percent of the unfiltered concentration. The mean change in
concentration over all porewater samples was a loss of 30 percent of the initial or
unfiltered TBT concentration. A similar difference was seen between the unfiltered DOC
and filtered DOC concentrations. In general, the filtered DOC concentrations were less
than the corresponding unfiltered DOC concentrations, although one sample, TBT-27,
had a DOC concentration that was 107 percent higher than the unfiltered DOC
concentration. The greatest loss was 42 percent of the unfiltered DOC concentration.
The mean difference over all porewater samples was a loss of 7 percent of the unfiltered
DOC concentration. If sample TBT-27 is excluded from the mean, the mean was a loss
of 10 percent of the unfiltered DOC concentration.

There was no consistent relationship between the concentration of TBT in unfiltered and
filtered samples and the difference between the unfiltered DOC and filtered DOC
concentrations. The samples with the greatest loss of TBT did not correspond to the
samples with the greatest difference between their unfiltered DOC and filtered DOC
concentrations. Most of the differences were within the range of analytical uncertainty.

The homogenate replicate relative percent differences (RPDs) for TBT and DOC
measured in filtered porewater ranged from 23 to 87 percent and 12 to 73 percent,
respectively. The homogenate replicate RPDs for TBT and DOC measured in unfiltered
porewater ranged from 14 to 53 percent and 2 to 78 percent, respectively.
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Table 3-2. Filtered and unfiltered porewater chemistry

FILTERED UNFILTERED
DiSSOLVED ORGANIC DissOLVED ORGANIC
TBT-FILTERED CARBON TBT-UNFILTERED CARBON
STATION (ug/L) (mg/L) (ug/L) (mg/L)

TBT-01 0.02 10.2 0.06 13.8
TBT-02 0.38 8.7 0.48 10.5
TBT-03 0.45 19.7 0.51 247
TBT-04 0.15 17.2 0.29 19.6
TBT-05 0.16 12.9 0.22 14.8
TBT-06 0.11 14.0 0.30 15.9
TBT-07 0.13 12.5 0.16 11.0
TBT-08 0.21 143 0.38 15.2
TBT-09 0.21 12.7 0.27 12.6
TBT-10 0.01 7.6 0.01 7.8
TBT-11 0.07 12.2 0.10 21.2
TBT-12 0.24 17.4 0.51 18.9
TBT-12R? 0.37 nr 0.46 nr
TBT-13 0.37 74 0.47 8.8
TBT-14 0.31 16.3 0.58 16.9
TBT-15 0.13 11.4 0.24 13.3
TBT-16 0.44 15.3 0.36 15.0
TBT-17 0.02 8.9 0.02 8.4
TBT-18 0.06 14.6 0.08 15.4
TBT-19 0.06 7.7 0.08 8.5
TBT-20 0.41 14.3 1.01 16.6
TBT-21 0.38 13.8 0.51 16.7
TBT-22 0.09 247 0.29 32.7
TBT-23 0.14 14.1 0.24 14.6
TBT-24 0.14 17.0 0.33 18.7
TBT-25 0.26 329 0.44 39.9
TBT-26 0.13 13.1 0.17 13.3
TBT-27 0.71 29.6 0.97 14.3
TBT-28 0.64 17.4 0.74 18.5
TBT-29 1.29 9.4 1.87 10.7
TBT-30 0.76 30.0 0.90 224
TBT-31 1.49 14.5 1.50 15.1
TBT-32 0.28 16.4 0.35 18.7
TBT-33 0.09 6.3 0.11 8.0
TBT-34 0.14 14.4 0.19 18.6
TBT-35" 0.15 18.6 0.28 240
TBT-36° 0.19 111 0.26 11.2
TBT-37¢ 0.58 19.8 0.85 243
TBT-38° 0.51 224 0.64 28.0

NOTE: nr - not reported ¢ Homogenate replicate collected at station TBT-07.

8 Reanalyzed sample. 9 Homogenate replicate collected at station TBT-14.

e Homogenate replicate collected ® Homogenate replicate collected at station TBT-28.

at station TBT-02.
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The difference in measurements between the replicates can be attributed to analytical
variability, matrix complexity, and sediment heterogeneity.

3.2.2 Data Quality

All analyses were performed in a manner consistent with the methods and guidelines of
the QAPP with the following exceptions:

* The recommended holding time of 7 days, which included collection,
extraction, and analysis, was met for 64 of the 76 porewater samples.
However, the filtered and unfiltered porewater samples from Stations TBT-15,
TBT-16, TBT-17, TBT-18, TBT-19, and TBT-20, were mishandled at the
analytical laboratory and had to be re-extracted from the bulk sediment and re-
analyzed. The re-extraction was performed 12 days after the samples were
collected. An additional sample from Station TBT-12 was also re-extracted
and re-analyzed to provide a basis for comparing samples that met their
holding times with samples that did not. The results from the second analysis
of TBT-12 were within 35 percent and 11 percent of the initial results for
filtered and unfiltered porewater, respectively. These measurements are
within the data quality objectives for precision of + 40 percent as outlined in
the QAPP (EVS 1998). Therefore, all data are considered usable as reported
and qualified.

* The laboratory inadvertently performed the centrifugation at speeds in rpms
rather than in Gs. This resulted in the second centrifugation being performed
at the higher rate of 14,300 G (9,000 rpm) rather than the recommended
9,000 G.

The results of all laboratory analyses, including the case narrative and results for
porewater and QA/QC samples, are presented in Appendix C. The chemistry data were
independently reviewed and validated by Quality by Design. The complete data
validation report is presented in Appendix F.

3.3 BIOACCUMULATION TESTING

Survival in the native control sediments was 95 percent for M. nasuta and 66 percent for
N. caecoides. If an outlier N. caecoides replicate which had 33 percent survival is
removed, mean survival in control sediments was 74 percent for N. caecoides. Both a
low TOC content of 0.07 percent in the control sediment and the extended exposure
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period may have been contributing factors to reduced survival.? Survival of M. nasuta in
test sediments ranged from 93.3 percent to 100 percent, with a mean survival of

97.1 percent. Survival of N. caecoides in test sediments ranged from 64.4 percent to
95.6 percent, with a mean survival of 83.96 percent. The relative good health of

N. caecoides in the test treatments suggests that this organism’s poor survival in control
sediment was not the result of a weak strain of test organism or due solely to the duration
of the test.

All water quality parameters were within acceptable ranges throughout the test. The
water-only reference toxicant tests using copper resulted in an LC50 of 2.05 mg/L Cu for
M. nasuta, which is within the laboratory acceptable range of 0.28 mg/L - 2.8 mg/L Cu;
and an LC50 of 0.10 mg/L Cu for N. caecoides, which is within literature reported values
0.09 mg/L to 0.16 mg/L Cu (Appendix D). Based on the results of the organism survival,
reference toxicant tests, and water quality observations, the bioaccumulation tests are
considered acceptable. Table 3-3 presents the survival data for M. nasuta and

N. caecoides. The complete case narrative for the bioaccumulation tests, including water
quality observations and reference toxicant results, is found in Appendix D.

2. The supplier of N. caecoides (John Brezina and Associates, Dillon Beach, CA) collects the
organisms and the control sediment from two nearby, but slightly different sitcs. The organisms are
collected from an area of high population density and high amount of organic debris. In previous studies at
several laboratories the organic debris has interfered with the use of the sediment at this site as a negative
control, because of the effects of organic debris decaying during sediment holding. Therefore, control
sediments have intentionally been collected from a nearby site with less organic debris, where N. caecoides
is present at lower population densities. It is possible that thc TOC content of the control scdiment
collected for this study was too low to support the required number of organisms for the extended duration
(45 days) of the test, despite periodic scdiment replenishment (Gardiner pers. comm. 1999b).
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Table 3-3. Summary of survival of M. nasuta and
N. caecoides in 45-day bioaccumulation tests

N. CAECOIDES M. NASUTA
MEAN PERCENT STANDARD MEAN PERCENT STANDARD
TREATMENT SURVIVAL DEVIATION SURVIVAL DEVIATION
Native Control 658 25.1 95.3 4.5
TBT-02 956 na 100.0 na
TBT-04 88.9 na 96.7 na
TBT-05 88.9 na 96.7 na
TBT-07 88.9 na 96.7 na
TBT-08 68.9 na 100.0 na
T8T-09 86.7 na 100.0 na
TBT-11 82.2 na 100.0 na
TBT-12 88.9 na 93.3 na
TBT-13 87.1 7.4 93.3 7.8
TBT-14 88.9 na 96.7 na
TBT-15 64.4 na 96.7 na
TBT-18 88.9 na 96.7 na
TBT-19 87.6 80 98.0 3.0
TBT-20 68.9 na 96.7 na
TBT-21 77.8 na 93.3 na
TBT-22 64.4 na 93.3 . na
TBT-24 91.1 na 100.0 na
TBT-26 91.1 na 100.0 na
TBT-28 91.1 na 96.7 na
TBT-30 88.9 4.2 96.7 5.8

NOTE: na - not applicable; one replicate
3.4 TISSUE SAMPLES
3.4.1 Data Summary
TBT concentrations in M. nasuta ranged from a minimum of 4 pg/kg wet weight at
Station TBT-08 to a maximum of 380 ug/kg wet weight at Station TBT-20 (Table 3-4).

The percent lipids in M. nasuta ranged from a minimum of 2.86 percent dry weight at
Station TBT-07 to a maximum of 5.26 percent dry weight at Station TBT-28.

F\esi\8203-16 3\DelivenREPORT.WPD
May 1999 18



Table 3-4. Tissue chemistry for M. nasuta and N. caecoides

M. NASUTA N. CAECOIDES
8T BT
{vg/kg LiriDs ToTAL {nglkg LipiDS ToTaL
STATION wet wt) (% dry wt)  SoLips (%) wet wt) (% dry wt)  SoLIDS (%)

TBT-00" 20U 4.66 16 6 20U 6.23 19.9
TBT-02 21 4.05 16.3 118 6.07 117
TBT-04 99 4.30 15.8 92 6.71 158
TBT-05 15 4.76 147 117 778 180
TBT-07 52 2.86 154 129 8.82 14.4
TBT-08 40 4.53 150 15 6 59 170
TBT-09 18 4.31 16.0 114 535 21.3
TBT-11 13 423 156 101 5.78 185
TBT-12 25 4.83 14.7 134 6.97 16.5
TBT-13* 177 4.02 162 211 5.79 19.1
TBT-14 94 4.88 16 6 192 5.96 178
TBT-15 9.0 3.67 15.0 131 494 17.2
TBT-18 25 3.46 15.9 90 5.82 17.7
TBT-19° 30 5.22 152 68 551 16.3
TBT-20 376 4.15 14.7 384 5.70 16.5
TBT-21 14 4.11 15.1 120 7.43 14.4
TBT-22 10 3.95 15.2 89 6 80 16.9
TBT-24 11 4.81 15.8 104 5.96 19.3
TBT-26 195 439 15.5 359 5.30 16.4
TBT-28 43 5.26 15.4 130 8.00 14.5
TBT-30* 47 413 15.1 66 8.95 15.9
NOTE: U - not detected at detection limit shown

° Mean of five replicates.

TBT concentrations in N. caecoides ranged from a minimum of 15 ug/kg wet weight at
Station TBT-08 to a maximum of 380 ug/kg wet weight at Station TBT-20. The percent
lipids in N. caecoides ranged from a minimum of 4.94 percent dry weight at

Station TBT-15 to a maximum of 8.95 percent dry weight at Station TBT-30.

The relationships among porewater, sediment, and tissue TBT concentrations are
analyzed and discussed in Section 4.3.

The mean, standard deviation, and coefficient of variation (standard deviation/mean) of
TBT concentrations for the bioaccumulation replicates are presented in Table 3-5.
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Table 3-5. Tributyltin concentrations for
replicated bioaccumulation tests

STATION
TBT-13 TBT-19 TBT-30

M. nasuta

Mean (pg/kg wet wt) 177 29.8 47.4

Standard deviation (ug/kg wet wt) 102 21.8 36.9

Coefficient of variation 57.7% 73.2% 77.9%
N. caecoides

Mean (pg/kg wet wt) 211 67.8 65.6

Standard deviation (pg/kg wet wt) 17.4 7.16 10.1

Coefficient of variation 8.3% 10.6% 15.3%

This table clearly shows that results for M. nasuta were more variable than results for
N. caecoides. The difference in variability between the tissue values in M. nasuta and
N. caecoides is possibly due to the inherent variability of feeding regimes of the two
species. N. caecoides is a mobile sediment deposit feeder whose feeding activities result
in a greater integration of sediment within the aquaria. M. nasuta is a more stationary
organism that feeds on surface sediments and filters overlying water. Greater variability
in M. nasuta tissue concentrations may be due to the fact that feeding is limited to
sediment in the organism’s immediate vicinity. Any heterogeneity in sediment TBT
concentrations within or between the aquaria might be reflected in the M. nasuta tissue
concentrations. The coefficients of variation are highly consistent across replicates for
intraspecies comparisons.

From a statistical standpoint, the fit of a regression line can be evaluated using R* values
defined as the percent of total variability in tissue concentrations “explained” by the
regression model. The residual, or “unexplained” variance can be broken down into pure
error, or the intrinsic variability among replicates as shown in Table 3-5, plus the lack-of-
fit error associated with deviations from the linear model. While the absolute magnitude
of the replicate variability for M. nasuta is larger than that for N. caecoides, what is
relevant is whether the ratio of replicate variability to residual variance is greater for one
species than for the other. For a fixed R? value, if the replicate variability for one species
makes up a greater proportion of the residual variance, this suggests a better linear fit
because it means that the lack-of-fit error makes up a smaller proportion of the residual
variance. However, neither of the regression models is subsequently used, because of
poor overall fit; whether the source of this poor fit is intrinsic variability in the test or a
poor linear fit is irrelevant.
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3.4.2 Data Quality

All analyses were performed consistent with the methods and guidelines as stated in the
QAPP. All recommended holding times were met for the tissue sample analyses.
Because of an error in initial extraction of the sample for the lipid analysis, CAS
re-extracted and analyzed the samples for lipids using the method in Bligh and Dyer
(1959) referenced in the QAPP. The re-analysis occurred within the recommended
holding time of 1 year. For the N. caecoides control samples, the sample quantity
available limited re-analysis to one sample replicate. Since the replicate sample was
created from a composite, the lipid result should be considered representative of each of
the replicates originally tested. The data are considered usable as reported and qualified.
The results of all laboratory analyses, including the case narrative, test tissues, and
QA/QC samples, are presented in Appendix E. The chemistry data were independently
reviewed and validated by Quality by Design. The complete data validation report is
presented in Appendix F.

At the completion of the test, lipid contents were within the range expected for healthy
organisms based on the mean values from previous studies—M. nasuta 1.4 to 6.3 percent;
polychaetes 5.0 to 16.7 percent; no specific data for N. caecoides (Gardiner pers. comm.
1999a). The range for M. nasuta was 2.86 to 5.26 percent dry weight and the range for
N. caecoides was 4.94 to 8.95 percent dry weight.
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4.0
DISCUSSION

The bioavailability of sediment contaminants has been shown to be affected both by the
chemical and environmental speciation of the contaminant, and by the behavior and
physiology of the organisms. The two primary routes of exposure for organisms in
sediments are transport of dissolved contaminants in sediment porewater across
biological membranes and the ingestion of contaminated sediment particles. Exposure to
dissolved contaminant concentrations in sediment porewaters appears to be the
predominant route of exposure for many benthic organisms (Muir et al. 1985; Oliver
1987; Shaw and Connell 1987). However, exposure from sediment ingestion may be an
important route of exposure for some species (Landrum 1989; Harkey et al. 1994; Meador
et al. 1995).

TBT in marine sediments can exist in a variety of different forms, including TBT sorbed
to sediment particles, and, in sediment porewaters, free ions, inorganic TBT complexes,
and TBT associated with organic colloids. TBT has a relatively high affinity for organic
carbon, reflected in the measured octanol-water partition coefficient (log K_,) for this
compound of 4.41 (Arnold et al. 1998). Several studies have shown that the distribution
of TBT between sediment particles and porewater can be related to the organic carbon
content of the sediment (Harris and Cleary 1987; Meador et al.1997). TBT sorption has
also been related to the clay content of sediments (Dooley and Homer 1983). Several
authors have suggested that the presence of TBT associated with paint chips in the
sediment can influence the bioavailability of the compound in the field (Parametrix 1995;
Weston 1996).

During this study, the second centrifugation of the porewater samples that was conducted
for 30 minutes at 9,000 rpm removed suspended particulate material and a substantial
fraction of the large colloidal material. The remaining samples were then analyzed
directly or filtered through a 0.45 micron filter and analyzed. Both the filtered and
unfiltered porewater samples contained dissolved TBT and possibly TBT associated with
colloidal organic macromolecules that were not removed during the centrifugation of the
sample.

The TBT concentrations measured in N. caecoides are compared with the bulk sediment
and porewater concentrations measured for the same samples used in the bioaccumulation
testing in Table 4-1 and Figure 4-1.
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Table 4-1. TBT concentrations in N. caecoides, sediment, and porewater

N. cAEcOIDES SEDIMENT POREWATER
(1g/kg) (Mg/kg) (pg/L)
WET DRY
Rank® WEIGHT WEIGHT STATION BuLk TOC-NORMALIZED FILTERED UNFILTERED
1 15.0 88.0 TBT-08 400 12,300 0.21 0.38
2 65.6° 417 TBT-30 310 24,200 0.76 0.90
3 67.8° 416 TBT-19 450 36,900 0.06 0.08
4 83.0 527 TBT-22 350 37,200 0.09 0.29
5 90.0 508 TBT-18 210 18,300 0.06 0.08
6 92.0 582 TBT-04 330 30,000 0.15 0.29
7 101 546 TBT-11 130 17,300 0.07 0.10
8 104 539 TBT-24 570 44,900 0.14 0.33
9 114 635 TBT-09 800 39,600 0.21 0.27
10 117 650 TBT-05 680 37,200 0.16 0.22
11 118 1,010 TBT-02° 690 34,700 0.27 0.38
12 120 833 TBT-21 610 49,600 0.38 0.51
13 129 896 TBT-07°¢ 820 48,700 0.16 0.21
14 130 897 TBT-28° 670 51,100 0.57 0.69
15 131 762 TBT-15 530 39,300 0.13 0.24
16 134 812 TBT-12 830 36,100 0.30 0.48
17 192 1,080 TBT-14° 1,050 93,300 0.45 0.71
18 211° 1,140 TBT-13 1,100 84,000 0.37 0.47
19 359 2,190 TBT-26 1,100 90,900 0.13 0.17
20 384 2,330 TBT-20 3,500 219,000 0.41 1.01

® Rank order determined by TBT concentration in N. caecoides (wet weight).
® Average of 5 replicate bioassays.
¢ Sediment concentrations at these stations are means of two homogenate replicates (see Table 3-1).
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TBT concentration in porewater
log-transformed, base 10 (log g/L)
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Figure 4-1. Scatter plots and best-fit lines for TBT concentrations in
N. caecoides, normalized sediment, and porewater
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The relationship between the N. caecoides tissue concentrations and the organic carbon-
normalized sediment concentrations appears to be stronger than the relationship with the
filtered and unfiltered porewater concentrations. These relationships will be explored in
more detail in the following sections.

The TBT concentrations measured in M. nasuta are compared with the sediment and
porewater TBT concentrations in Table 4-2 and Figure 4-2. In general, the M. nasuta
tissue concentrations are lower than the corresponding N. caecoides tissue concentrations.
As was observed with the N. caecoides tissue concentrations, the relationship between
tissue concentrations and the organic carbon-normalized sediment concentrations is
stronger than the relationship between the tissue concentrations and the porewater
concentrations.

Table 4-2. TBT concentrations in M. nasuta, sediment, and porewater

M. nasuta (ug/kg) SEDIMENT (ug/kg) POREWATER (pg/L)
WET DRy
RANK® WEIGHT  WEIGHT STATION BUuLK  TOC-NORMALIZED FILTERED  UNFILTERED

1 4.0 24.0 TBT-08 400 12,300 0.21 0.38
2 9.0 52.0 TBT-15 530 39,300 0.13 024
3 10.0 59.0 TBT-22 350 37,200 0.09 029
4 11.0 57.0 TBT-24 570 44,900 0.14 033
5 13.0 70.0 TBT-11 130 17,300 0.07 0.10
6 14.0 97.0 T8T-21 610 49,600 0.38 0.51
7 15.0 83.0 TBT-05 680 37,200 0.16 0.22
8 18.0 85.0 TBT-09 800 39,600 0.21 0.27
9 21.0 179 TBT-02 690 34,700 0.27 038
10 25.0 152 TBT-12 830 36,100 0.30 0.48
11 25.0 141 TBT-18 210 18,300 0.06 0.08
12 29.8° 195 TBT-19 450 36,900 0.06 0.08
13 43.0 297 TBT-28 670 51,100 0.57 0.69
14 47.4° 321 TBT-30 310 24,200 0.76 0.90
15 520 361 TBT-07 820 48,700 016 021
16 94.0 528 TBT-14 1,050 93,300 0.45 071
17 99.0 627 TBT-04 330 30,000 0.15 029
18 177° 911 TBT-13 1,100 84,000 0.37 047
19 195 1,190 TBT-26 1,100 90,900 0.13 0.17
20 376 2,280 TBT-20 3,500 219,000 0.41 1.01

2 Rank order determined by TBT concentration in M. nasuta (wet weight).
® Average of 5 replicate bioassays
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41 COMPARISON WITH TRIGGER VALUES

None of the measured tissue concentrations exceeded the USEPA Superfund site-specific
tissue trigger value of 0.6 ug/g wet weight (3.0 ug/g dry weight) (ESI 1999)). The
highest measured tissue concentrations were 0.376 ug/g wet weight for M. nasuta and
0.384 ug/g wet weight for N. caecoides, both measured in the test conducted with
sediment from Station TBT-20.

The measured tissue concentrations of TBT for both N. caecoides and M. nasuta were
low, despite the presence of TBT in both the bulk sediment and porewaters. The
relationship between the measured tissue concentrations and the sediment and porewater
concentrations of TBT is explored in detail in Section 4.3,

4.2 DELINEATION OF WSOU

The results of the bioaccumulation testing did not identify any of the areas tested as being
of concern due to the bioaccumulation of TBT from the sediments.

4.3 COMPARISON OF TISSUE, SEDIMENT, AND POREWATER TBT
CONCENTRATIONS

Sediment bioaccumulation testing was conducted using M. nasuta and N. caecoides, as
described in Section 2.2.3. In the following sections, the measured TBT concentrations in
tissue for these species are compared with the measured concentrations of TBT in bulk
sediment, organic carbon-normalized sediments, and porewater.

For each comparison, exploratory data analyses were used to determine whether there was
any evidence of a linear relationship in the original or log-transformed units. Linear
regressions were applied to those pairs of variables which had cvidence of a linear
relationship on some scale. Standard residual diagnostic techniques were used to
determine whether the fit of the linear model could be improved by transformation. All
statistical analyses were conducted using S-PLUS™ statistical software (Version 4.0,
MathSoft, Inc.).

Correlation and regression analyses can be very sensitive to the data distribution, and to
outliers (recorded measurements far from the trend of the bulk of the data). For this
reason, the data were transformed or outliers were removed 1n order to assess the impact
of outliers on the linear relationship. These actions werc intended to result in the most
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accurate measure of linear association between the two variables, and did not always
result in the highest correlation or R? value. The parameter estimates displayed in the
figures and tables represent the best linear fit for each hypothesized relationship.

It is important to note that R? is a descriptive measure of the linear association between
the dependent and independent variables in each model. Intercept and slope estimates are
given for completeness. The presentation of these estimates does not imply that adequate
or meaningful predictions can be made on exact bioaccumulation values using this model.
Unbiased calculation of parameter estimates and confidence intervals relies on the
assumption that the measurements of the independent variable are obtained without error,
or at least that the measurement error is small when compared to the measurement error
on the dependent variable (bioaccumulation). For most of these regressions, the
independent variable was subject to random measurement error which may or may not be
smaller in magnitude than the measurement error in the dependent variable. Hypothesis
tests and confidence intervals were intentionally not calculated, since the intercept and
slope estimates are likely to be biased.

4.3.1 Comparison of Tissue Concentrations and Sediment Concentrations

A comparison was made between TBT concentrations in tissue and those in bulk
sediment (Figure 4-3). A stronger relationship was observed between TBT concentrations
in sediment and the tissue concentrations for N. caecoides than for M. nasuta, which is
reflected in R? values for each of the regressions (Table 4-3). In addition, the relationship
between the tissue concentrations and the organic carbon-normalized sediment TBT
concentrations was examined (Figure 4-4). For the complete dataset, the relationship
between the tissue concentrations and the organic carbon-normalized sediment
concentrations was stronger for both M. nasuta and N caecoides than the relationship
between the tissue concentrations and the bulk sediment concentrations (Table 4-3).
When potential outliers are removed, the R? values are similar (Table 4-3).

Table 4-3. Relationship between tissue concentrations and bulk and
organic carbon-normalized sediment concentrations

INDEPENDENT LoG DEPENDENT LoG POTENTIAL  R2WITH OUTLIERS
VARIABLE TRANSFORMED? VARIABLE TRANSFORMED? R? OUTLIERS EXCLUDED

Sediment Yes M. nasuta Yes 0.34
concentration tissue conc.
Sediment Yes N. caecoides Yes 0.53 TBT-08, 0.78
concentration tissue conc. TBT-11
Sediment Yes M. nasuta Yes 0.48
TOC-normalized tissue conc.
Sediment Yes N. caecoides Yes 0.75 TBT-08 0.74
TOC-normalized tissue conc.
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Figure 4-3. Scatter plots and linear regression lines for TBT
concentrations in sediment and tissue
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Figure 4-4. Scatter plots and linear regression lines for TOC-normalized
TBT concentrations in sediment and TBT concentrations in tissues
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4.3.2 Comparison of Tissue Concentrations and Porewater Concentrations

An initial comparison of TBT concentrations in tissue with TBT concentrations in
unfiltered and filtered porewater revealed no relationship between the concentrations in
tissue and the concentrations in porewater measured by either method (Figure 4-5).

Concentrations in tissue were then compared to concentrations in porewater normalized
for their organic content. TBT concentrations in tissue measured in both species were
compared to TBT concentrations measured in unfiltered porewater and normalized to the
DOC content of the porewater samples (Figure 4-6). The linear regressions between the
tissue concentrations and the porewater concentrations are weak for both species. The
equations for the regression lines and the R? values are presented in Table 4-4.

Table 4-4. Relationship between tissue TBT concentrations
and porewater TBT concentrations

INDEPENDENT POTENTIAL R? WITH OUTLIERS
VARIABLE DEPENDENT VARIABLE R? OUTLIERS EXCLUDED
Unfiltered conc./DOC M. nasuta tissue 0.30
Unfiltered conc. /IDOC  N. caecoides tissue 0.23 TBT-20, TBT-26 0.35
Filtered conc./DOC M. nasutatissue 0.31
Filtered conc/DOC N. caecoides tissue 0.21 TBT-20, TBT-26 055
Dissolved conc. M. nasuta tissue 0.48
Dissolved conc. N. caecoides tissue 0.75 TBT-08 0.74

TBT concentrations measured in filtered porewater and normalized to the DOC
concentrations measured in the porewater samples are compared to TBT concentrations in
tissue in Figure 4-7. The relationship between the normalized TBT concentrations in
filtered porewater and the concentrations in tissue are similar to those seen between
normalized TBT concentrations in unfiltered porewater and the concentrations in tissue.
The R? values presented in Table 4-3 reflect the variability of the data.
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Figure 4-5. Scatter plots for TBT concentrations in porewater and tissue
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Figure 4-6. Scatter plots and linear regression lines for DOC-normalized
TBT concentrations in unfiltered porewater and tissue

ENTERPRISE\ESN8/203-16 3\DELIVER\GRAPHICS\FIG 4-6
May 1999 33



25
]
o

2.0
1

1.5

1
o

TBT concentration in M. nasuta
1.0

log-transformed, base 10 (log g/kg)

oo

T T T T T

0.01 0.02 0.03 0.04 0.05

TBT concentration in filtered porewater
DOC-normalized ( g TBT/ g OC)

X

0.5

—_— All points y=1.1 +20 x

400

o TBT-20
TBT-26

300
1

200

TBT concentration in N. caecoides ( g/kg)

© T T T T T

0.01 0.02 0.03 0.04 0.05

TBT concentration in filtered porewater
DOC-normalized ( g TBT/ g OC)

X

—_— All points y =76 + 2,600 x
Without outliers y =56 + 2,700 x

Figure 4-7. Scatter plots and linear regression lines for DOC-normalized
TBT concentrations in filtered porewater and tissue
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4.4 SEDIMENT-POREWATER RELATIONSHIP

The sediment and the corresponding unfiltered and filtered porewater TBT concentrations
are compared in Figure 4-8. The correlations between sediment and both the filtered and
unfiltered porewater TBT concentrations were weak (Figure 4-8, Table 4-5). Station 17
was identified as a potential outlier in both plots. Station 10 was identified as a potential
outlier in the plot of sediment vs. unfiltered porewater concentrations.

Table 4-5. Relationship between bulk sediment concentrations of TBT
and those in filtered and unfiltered porewater

INDEPENDENT LoG DEPENDENT LoGg POTENTIAL  R? WITH OUTLIERS
VARIABLE TRANSFORMED? VARIABLE TRANSFORMED? R? OUTLIERS EXCLUDED
Sediment Yes Filtered Yes 0.56 TBT-17 0.64
concentration porewater
Sediment Yes Unfiltered Yes 0.52 TBT-10, 0.44
concentration porewater TBT-17

Distribution coefficients (K,) can be calculated to express the relationship between
measured sediment and porewater concentrations.

C
— _—sed
feTC,
pw
where:
C,q = sediment concentration
C,. = porewater concentration

For organic contaminants, organic carbon-normalized distribution or partition coefficients
(K,.) are calculated using the following equation:

K
—d
Koc - £
oC
where:
f. = sediment fraction organic carbon

The calculation of K values is based on the assumption that the sediment organic carbon
is controlling the distribution of the contaminant between the sediment and porewater.
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The mechanisms controlling the distribution of TBT in sediments are not well
understood. In addition to the sediment fraction organic carbon, the chemical
characteristics of the sedimentary organic matter, sediment mineralogy, and other
sediment properties may influence the sorption behavior of TBT (Unger et al. 1996).
Therefore, more variability may be expected in the calculation and use of K _ values for
TBT relative to nonpolar organic compounds such as polychlorinated biphenyls.

Two K, values were calculated for each sediment sample, using the TBT concentrations
in unfiltered and filtered porewater. The calculated distribution coefficients ranged over
two orders of magnitude. The log K. values calculated using the unfiltered porewater
concentrations ranged from 4.43-6.51. A similar range of values was calculated using the
filtered porewater concentrations (log K.: 4.5-6.51).

The relationship between the measured log K. values and the measured DOC
concentrations in the filtered porewater samples is illustrated in Figure 4-9. There is a
trend of decreasing log K values with increasing DOC. However, the relationship
between the two variables is weak (R? = 0.28). Therefore, the presence of DOC does not
appear to be contributing to the variability seen in the measured log K values.

4.5 SUMMARY AND CONCLUSIONS

Bioaccumulation testing was conducted with two species, N. caecoides and M. nasuta.
None of the measured concentrations of TBT in tissue exceeded the USEPA Superfund
site-specific tissue trigger value of 0.6 ug/g wet weight (3 pg/g dry weight) or the ,_
Respondents’ trigger value of 1.0 ug/g wet weight (5 ug/g dry weight) (ESI 1999§).
Therefore, none of the areas sampled were identified as areas of concern on the basis of
TBT bioaccumulation testing.

Further investigation into the relationships between the measured tissue concentrations
and sediment and porewater TBT concentrations revealed that the strongest relationships
were observed between tissue concentrations and bulk sediment and organic carbon-
normalized sediment concentrations. The relationships between the tissue concentrations
and the porewater concentrations were weak. In addition, a strong relationship was not
observed between measured sediment and porewater TBT concentrations.

The effect of filtering the porewater samples can be evaluated by comparing the filtered
and unfiltered porewater samples. Both the TBT and DOC concentrations were generally
lower in the filtered porewater samples relative to the unfiltered samples. The greatest
loss of TBT was 69 percent of the unfiltered concentration. The mean change in
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concentration for all porewater samples was a loss of 30 percent of the unfiltered
concentration. The greatest loss of DOC was a loss of 42 percent of the unfiltered DOC
concentration. The mean difference for all porewaters was a loss of 7 percent of the
unfiltered DOC concentration. There was no consistent relationship between the loss of
TBT and the loss of DOC as a result of filtering. It is important to note that all the
porewater samples were subject to ultrafiltration. Therefore, the unfiltered porewater
DOC concentrations are not representative of the DOC concentrations that would be
expected in the undisturbed porewater samples

A complete discussion of the uncertainties associated with the study design, study
execution, and data analysis is contained in a separate technical memorandum
(ESI 1999b).
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1.0 INTRODUCTION

Blue Water Engineering of Seattle, WA was contracted by EVS
Environment Consultants, Inc. to provide sampling vessel
positioning services for the West Waterway Sediment Operable Unit
Project near Harbor Island at the mouth of the Duwamish River in
Seattle, WA. A positioning system was installed on the R/V Nancy
Anne operated by Marine Sampling Systems of Burley, WA on
Tuesday, July 14®". The sampling was conducted on Wednesday,

July 15" through Friday, July 17%".

2.0 STATION POSITIONING METHODOLOGY
2.1 Differential Global Positioning System (DGPS)

Global positioning system (GPS) navigation was used to position
the sampling vessel during the project. GPS is a satellite-based
positioning system that receives positioning data from multiple
satellites of known positions in space at 1 second intervals.
The position of the GPS receiver, located on sampling vessel, is
accurate to about + 50 meters in stand-alone mode. Sub-meter
accuracies may be obtained by applying differential corrections
to the standard GPS positioning data. This is known as DGPS.
During this project differential corrections were applied by
receiving GPS error corrections on the sampling vessel from the
Coast Guard beacon differential corrections system.

This method utilizes differential corrections generated and
transmitted by U.S. Coast Guard installations. The U.S. Coast
Guard beacon transmits differential corrections data from a fixed
position (in the Seattle area, on Vashon Island or Whidbey
Island). The Coast Guard uses a high quality GPS receiver, such
as a Trimble or Ashtech system, to generate differential
corrections. The resultant accuracy of the combined system is
better than + 1 meter.

On the sampling vessel the GPS receiver sends differentially
corrected positioning data to an integrated navigation software
package called HYPACK. The GPS receiver displays and transmits
data to the computer in North American Datum 1983 (NAD 83)
geographic coordinates (latitude /longitude). HYPACK converts
the NAD 83 geographic coordinates to NAD 83 Washington state
plane - north zone coordinates. HYPACK, acting as a data
manager, shows the vessel’s position relative to a proposed
sampling location in plan view to a video screen. The resultant
pictorial screen presentation, as well as numeric navigation data
including range and bearing to the target sampling location,
assist the vessel operator in approaching and maintaining station
while sampling.




2
2.2 Mobilization
The Nancy Anne was mobilized on July 14*™ at Harbor Island Marina
(HIM) . The sampling vessel, used for hydraulic power-assisted

sediment grab sampling, has the cabin aft and an A-frame on the
bow. It was set up with the GPS antenna mounted vertically atop
the A-frame as positioned during sampling. The GPS antenna cable
was run from the top of the A-frame down the port side aft into
the cabin. The GPS receiver, the Coast Guard beacon, and the
laptop computer were located in the cabin. The video screen for
the computer was oriented to allow the vessel operator to observe
on-screen positioning data and maintain station.

2.3 Daily Sediment Sampling Positioning Activities

The routine for each day’s positioning activities on the sampling
vessel was similar. Once the GPS and computer equipment was
operating properly the vessel left the dock for the calibration
point located at the south end of the Fisher Mills dock in the
west waterway (FM-4). The GPS antenna on the sampling vessel was
positioned as close to the surveyed calibration point as
possible. A visual estimate of the range and bearing from the
monument to the GPS antenna was made and compared to the range
and bearing displayed of the screen to confirm the accuracy of
the positioning system. This was done at the start and end of
each day.

The coordinates for the calibration point at FM-4 were determined
by surveying in a point based on established coordinates located
around Harbor Island. These coordinates were obtained from a
1992 USACE bathymetry map. All coordinates were originally
surveyed in North American Datum (NAD) 1927 in Washington state
plane coordinates - north zone. The coordinates were converted
from NAD 1927 to NAD 1983 using the USACE coordinate conversion
software package “CORPSCON” (version 4.01).

Once the positioning system calibration was complete the sampling
vessel proceeded to a sample station location selected by the
sampling party chief. The sample location was selected from a
number of pre-chosen sample locations entered into a data base in
HYPACK. Upon selection the positioning data was displayed on the
CRT to assist the operator in proceeding to and maintaining
station during the sampling event. A confirmed position was
recorded electronically each time the sampling device impacted
the bottom. Accepted and rejected grabs were both recorded in
the positioning logbook. Samples were taken generally within 10
ft of the target position.

Upon recovery the sample position northing (y) and easting (x)
was read from the electronic file and recorded by hand in the
positioning log along with time, water depth, and predicted
and/or measured tide. Ancillary information recorded in the
positioning log included personnel on board, weather, type of



sampling activity, and time of arrival and departure from HIM.

A daily activities log is provided as an appendix for Wednesday,
July 15 to Friday, July 17°".

2.4 Vertical Control

Water depth and stage of the tide were recorded for each sampling
event. Water depth was determined using the sampling vessel
depth sounder located near the bow. These depths were recorded
manually in the log.

To reduce measured depths to the MLLW vertical datum the stage of
the tide was recorded at the time of sample recovery. The tide
was determined by one of two methods. The first method was to
use an estimate of the tide height using an electronic tidal
prediction from a commercially available software package. The
second method was to call a telephone number maintained by
National Oceanic and Atmospheric Administration. The telephone
number announces the elevation of the water at the Colman Dock on
the Seattle Waterfront.

The predicted tide was used only to confirm the relative accuracy
of the measured tide. The measured tide was then subtracted from
the recorded depth and a mean lower low water (MLLW) tide was
recorded in the logbook.

3.0 POSITIONING DATA

The positioning data acquired during sediment sampling from the
Nancy Anne is presented in Table 1.

&



Table 1 West Waterway Sediment Operable Unit Grab Sampling Locations - July 15-17, 1998

Wednesday, July 15th

Station
Name

FM-4
TBT-001
TBT-002
TBT-003
TBT-004
TBT-005
TBT-006
TBT-007
TBT-008a
TBT-008b
TBT-009
FM-4

Time
(hh:mm:ss)

"08:40:54"
"09:00:21"
"09:54:01"
"10:41:50"
"1:22:31"
"12:01:35"
"13:49:56"
"14:31:05"
"15:30:10"
"15:53:45"
"16:53:44"
"17:05:39"

Thursday, July 16th

Station
Name

FM-4
TBT-010
TBT-011
TB8T-012
TBT-013a
TBT-013b
TBT-014
TBT-015
TBT-016
TBT-017
TBT-018
TBT-019a

Time
(hh:mm:ss)

"08:34:10"
"08:44:12"
"09:18:27"
"10:32:30"
"11:19:31"
"11:41:45"
"13:06:39"
"13:50:05"
"14:23:45"
"14:59:33"
"15:43:34"
"16:09:46"

WA State Plane - N Zone

Easting Northing
() 4y
1,264,417.9 213,150.9
1,264,219.3 213,191.5
1,263,710.3 213,351.2
1,264,058.6 213,511.1
1,263,937.3 213,698.0
1,263,436.9 213,674.8
1,263,398.5 213,927.5
1,263,680.9 213,972.7
1,263,953.9 213,979.2
1,263,956.6 213,978.0
1,263,961.0 214,358.0
1,264,413.8 213,159.3
State Plane
Easting Northing
4y (ft)
1,264,418.7 213,154.6
1,263,443.8 214,365.9
1,263,348.8 214,724 8
1,263,991.4 214,877.8
1,263,650.1 214,994 .2
1,263,857.4 214,994 .8
1,263,384.6 215,185.0
1,263,622.6 215,389.8
1,263,995.1 215,720.7
1,263,443.1 215,880.6
1,263,993.4 215,954.3
1,263,692.8 218,343.7

Raw Tidal MLLW
Depth Ht. Depth
(ft) () )
Positioning Check
425 8.7 33.8
58.1 8.9 49.2
45.6 86 37.0
48.0 7.8 40.1
68.0 7.0 61.0
62.4 38 58.6
68.8 26 66.2
36.5 1.8 347
39.5 1.6 379
31.5 23 29.2
Positioning Check
Raw Tidal MLLW
Depth Ht. Depth
(ft) (f) (ft)
Positioning Check
62.4 6.4 56.0
63.0 71 55.9
35.0 8.4 26.6
68.4 8.5 59.9
67.5 8.4 59.1
64.4 7.2 57.2
58.8 6.4 52.4
36.5 57 30.8
53.9 4.8 49.1
38.4 338 346
54.6 35 51.1

Geographic Position

Latitude

d.l camom s ADDDD
U TTHH 399.99000

47 34 26.90770
47 34 27.26951
47 34 28.74578
47 34 30.39172
47 34 32.21222
47 34 31.88535
47 34 34.37133
47 34 34.87263
47 34 34.99019
47 34 34.97888
47 34 38.72936
47 34 26 98978

Longitude

ddd mm 55.55555
122 21 24.09278
122 21 27.00041
122 21 34.46864
122 21 29.43603
122 21 31.25884
122 21 38.54895
122 21 39.18205
122 21 35.07712
122 21 31.09806
122 21 31.05834
122 21 31.10402
122 21 24.15499

Geographic Position

Latitude
dd mm ss.555SS

47 34 26.94436
47 34 38.70608
47 34 42.22889
47 34 43.86440
47 34 44.94618
47 34 44.95353
47 34 46.77689
47 34 48.84435
47 34 52.18238
47 34 53.65213
47 34 54 48708
47 34 58.27083

Longitude
ddd mm s5.5555$

122 21 24.08219
122 21 38.64838
122 21 40.13763
122 21 30.81096
122 21 35.82178
122 21 35.71550
122 21 39.74881
122 21 36.33728
122 21 31.00066
122 21 39.09707
122 21 31.09299
122 21 35.58952



TBT-019b
TBT-020
FM-4

"16:26:10"
"17:36:58"
"17:49:36"

Friday, July 17th

Station
Name

FM-4
TBT-021
TBT-022
TBT-023
TBT-024
TBT-025
TBT-026
T8T-027
TBT-028
TBT-034
TBT-032
TBT-031
TBT-033
T8T-029
TBT-030a
TBT-030b
FM-4

Time
(hh:mm:ss)

"08:18:01"
"08:31:29"
"08:57:53"
"09:40:13"
"10:23:00"
"10:48:17"
"11:23:39"
"11:54:35"
"12:31:23"
"13:16:40"
"13:48:27"
"14:29:05"
"15:08:01"
"15:48:17"
"16:22:18"
"16:45:11"
"17:02:54"

1,263,693.4
1,263,483 .4
1,264,416.3

216,347.6
216,455.7
213,158 1

State Plane

Easting
iy

1,264,421.2
1,263,732.2
1,263,900.6
1,263,915.2
1,263,858.7
1,263,599.9
1,263,972.2
1,263,747.4
1,263,737.8
1,264,077.4
1,264,663.1
1,264,600.7
1,264,952.6
1,264,056.1
1,263,752.2
1,263,756.2
1,264,418.2

Northing
(ft)

213,152.8
216,531.1
216,551.1
216,722.9
217,001.5
216,980.2
217,487.0
217,564.5
217,820.0
216,839.3
218,602.8
218,060.3
218,379.3
218,015.8
218,199.1
218,194 8
213,154 8

54.6
49.0

Raw

Depth
(ft)

54.4
52.8
54.4
576
58.4
48.0
52.5
58.8
31.5
504
53.9
46.8
48.0
56.0
56 0

3.4 51.2
3.7 453

Positioning Check

Tidal MLLW
Ht. Depth
) (f)

Positioning Check
3.5 50.9
42 48.6
5.4 49.0
6.6 51.0
7.2 51.2
79 40.1
8.3 44.2
8.5 50.3
8.4 231
8.2 42.2
7.8 46.1
7.2 39.6
6.4 41.6
5.8 50.2
54 50.6

Positioning Check

47 34 58.30923
47 34 59.33478

122 21 35.58190
122 21 38.67584

47 34 26 97843 122 21 2411819
Geographic Position
Latitude Longitude

dd mm S$s.sS55S

47 34 26.92737
47 35 00.12730
47 35 00.35800
47 35 02.05538
47 35 04.79369
47 35 04.53276
47 35 09.60663
47 35 10.32717
47 35 12.84633
47 35 03.23608
47 35 20.75216
47 35 15.38659
47 3518.60318
47 3514 .84144
47 35 16.59007
47 35 16.54814
47 34 26.94614

ddd mm s5.58SSS

122 21 24.04595
122 21 35.06927
122 21 32.61894
122 21 32.45611
122 21 33.36100
122 21 37.12887
122 21 31.84589
122 21 35.14700
122 21 35.36021
122 21 30.12346
122 21 22.09038
122 21 22.84361
122 21 17.80420
122 21 30.77453
122 21 35.26061
122 21 35.20014
122 21 24.08924

i
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APPENDIX B

Sediment Chemistry Results



This appendix contains the sediment chemistry data as reported by the analytical laboratory. The
data are grouped by analytical batches. Case narratives, when produced by the laboratory, are
included for each batch.
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Consultants Service Request No.: K9804715
Project: WSOU TBT Study Date Received: 7/17/98
Sample Matrix:  Sediment

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reporied with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), Initial/Continuing Calibration
Verification Standards (ICV/CCV), and Initial/Continuing Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.
The following difficulties were experienced during analysis of this batch:
The Matrix Spike (MS) recovery of TBT for sample TBT-06-S was not calculated. The analyte concentration in

the sample was significantly higher than the added spike concentration, preventing accurate evaluation of the spike
recovery.

Approved by (A’l\/ Date FI/% ]
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9804715
Project: WSOU TBT Study Date Collected: 7/15/98
Sample Matrix:  Sediment Date Received: 7/17/98
Total Solids
Prep Method NONE Units  PERCENT
Analysis Method 160 3M Basis Wet
Test Notes
Date Result
Sample Name Lab Code Analyzed Result Notes
TBT-01-S K9804715-001 7122/98 743
TBT-02-S K9804715-002 7/22/98 548
TBT-35-S K9804715-003 7/22/98 556
TBT-03-S K9804715-004 7/22/98 535
TBT-04-S K9804715-005 7/22/98 642
TBT-05-S K9804715-006 7/22/98 526
TBT-06-S K9804715-007 7/22/98 539
TBT-07-S K9804715-008 7/22/98 52.8
TBT-36-S K9804715-009 7/22/98 541
TBT-08-S K9804715-012 7/22/98 48 4
TBT-09-S K9804715-013 7/22/98 496
Approved By LM Date 7l/ Zi/? r

TSOLIDS XLT_Sanple/0107199Ka

Page No

00004

04715TS ABIL - 013 7723/98



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EVS Environment Consultants Service Request: K9804715
Project: WSOU TBT Study Date Collected: 7/15/98
Sample Matrix: Sediment Date Received: 7/17/98

Date Extracted: NA
Date Analyzed: 7/28/98

Carbon, Total Organic
ASTM D4129-832M
Units PERCENT

Dry Weight Basis
Sample Name Lab Code MRL Result
TBT-01-S K9804715-001 005 0.58
TBT-02-S K9804715-002 0.05 209
TBT-35-S K9804715-003 0.05 189
TBT-03-S K9804715-004 005 201
TBT-04-S K9804715-005 005 110
TBT-05-S K9804715-006 005 1.83
TBT-06-S K9804715-007 005 1.81
TBT-07-S K9804715-008 0.05 1.66
TBT-36-S K9804715-009 0.05 1.71
TBT-08-S K9804715-012 0.05 3.25
TBT-09-S K9804715-013 0.05 2.02
Method Blank K9804715-MB 005 ND

<

Modified

1AMRL/102594
0471SWET LJ1 - TOCS 7/31/98

Approved By: _/\D)\;\\"'\// Date: ,’H ‘S ‘l‘l’?
G 00005™"



Client:
Project:
Sample Matrix:

Sample Name

TBT-01-S
TBT-02-S
TBT-35-S
TBT-03-S
TBT-04-S
TBT-05-S
TBT-06-S
TBT-07-S
TBT-36-S
TBT-07-FB
TBT-07-CB
TBT-08-S
TBT-09-S
Method Blank

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
WSOU TBT Study

Analytical Report

Butyltins*
Units: ug/Kg (ppb)
Dry Weight Basis

Analyte

Method Reporting Limit.

Lab Code

K9804715-001
K9804715-002
K9804715-003
K9804715-004
K9804715-005
K9804715-006
K9804715-007
K9804715-008
K9804715-009
K9804715-010
K9804715-011
K9804715-012
K9804715-013
K980721-SB

Date
Analyzed

7/29/98
7/29/98
8/4/98

7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98

1

31
730
650
540
330
680
660
670
970

Service Request:
Date Collected:
Date Received:

Date Extracted:

Tributyltin

<3(G)

ND
400
800

Methodology based on C.A.Krone, et al , "A Method for Analysts of Butyltin Species and
Measurement of Butyltins 1n Sediment and English Sole Livers from Puget Sound," National Marine
Fishenes Service, National Oceanic and Atmospheric Adnmistrauon, Scattle, WA, November 1988.
Butyltins are reported as the cations

The MRL 1s clevated because an insufficient sample quantity was available for optimum analysis

Date g“ 9{ 78

AADA/I0L194

04715SVG VNI - Bunylin ®/4/9%

K9804715
7/15/98
7/17/98
7/21/98

Page No

00006



APPENDIX A

LABORATORY QA/QC RESULTS
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: 1:VS Environment Consultants
Project: WSOU TBT Studv
Sample Matrix:  Sedunent

Prep Method NONE

Analysis Method 160 3M

Test Notes:

Sample Name Lab Code
TBT-01-8 K9804715-001DUP

Approved By Of/‘[

QA/QC Report

Duplicate Summary

Total Solids

Duplicate
Date Sample  Sample
Analyzed Result Result
7/22/98 743 753
Datc

I'SOLIDS XLT_DUP/0107199%4

04715TS ABL - DUR 77230K

Service Request:
Date Collected:
Date Received:

Units
Basis

Relative
Percent

Average Difference

74 8 1

2<

2r

K9804715
7/15/98
717198

PERCENT
Wet

Result
Notes

00008"



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804715
Project: WSOU TBT Study Date Collected: 7/15/98
Sample Matrix: Sediment Date Received: 7/17/98

Date Analyzed: 7/28/98
Carbon, Total Organic

ASTM D4129-82M
Units PERCENT

LABORATORY CONTROL SAMPLE

True Measured Percent
Value Value Recovery
Source: ERA 542 #01125 062 063 102
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 3 Result 20.0 197 98
CCV 4 Result 20.0 197 98
CCV 5 Result 20.0 190 95
LABORATORY BLANK Blank
MRL Value
CCB 3 Result 005 ND
CCB 4 Result 005 ND
CCB 5 Result 005 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Codc MRL Result Result Average Difference
TBT-01-S K9804715-001D 00s 058 069 064 17
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
TBT-01-S K9804715-001MS 005 366 058 426 100
N aY
Approved By _/}(,? N Date ? [31 L

COMBOQCD/042695 Q
0471SWET LJ1 - D_COMBOQC 7/31/98 0 0 Page No




Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

WSOU TBT Study

Sample Matrix: Sediment

QA/QC Report

Service Request:
Date Collected:

Date

Date Extracted:
Date Analyzed:

Surrogate Recovery Summary

Butyltins

Percent Recovery

Received:

K9804715
7/15/98
7/17/98
7/21/98
7/29/98

Percent Recovery

Sample Name Lab Code Tripropyltin Tripentyltin
TBT-01-S K9804715-001 68 80
TBT-02-S K9804715-002 83 71
TBT-35-S K9804715-003 114 93
TBT-03-S K9804715-004 63 48
TBT-04-S K9804715-005 80 66
TBT-05-S K9804715-006 85 62
TBT-06-S K9804715-007 85 80
TBT-07-S K9804715-008 72 61
TBT-36-S K9804715-009 94 48
TBT-07-FB K9804715-010 63 79
TBT-07-CB K9804715-011 65 86
TBT-08-S K9804715-012 64 44
TBT-09-S K9804715-013 105 85
TBT-06-S K9804715-007MS 85 55
TBT-06-S K9804715-007DMS 93 55
Lab Control Sample K980721-SL 64 79
Method Blank K980721-SB 73 93
CAS Acceptance Limats: 20-195 20-172
Approved By % Date:  7- 3/ 98
SURY/102194 (/
047155VQ VNI - SURR 7/30/98 Page No
00010



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804715
Project: WSOU TBT Study Date Collected: 7/15/98
Sample Matrix:  Sediment Date Received: 7/17/98
Date Extracted: 7/21/98
Date Analyzed: 7/29/98
Matrix Spike/Duplicate Matrnix Spike Summary
Butyltins
Units' ug/Kg (ppb)
Dry Weight Basis
Sample Name TBT-06-S
Lab Code: K9804715-007MS, K9804715-007DMS
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance Percent
Analyte MS DMS Result MS DMS MS DMS Limits  Difference
Tributyltin 10 10 660 NA NA NC NC 20-200 NC
NA Not Applicable; sce case narrative.
Approved By Q"ﬂ Date: _ 7~ 3(- 98
DMS!SOTS/060194 Page No

04715SVG VNI - DMS 7/30/9)

00011



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
LCS Matrix: Sediment

Laboratory Control Sample Summary
Butyltins
Units ug/Kg (ppb)

True
Analyte Value Result
Tributyltin 5 6

Approved By Qfﬁ

LCSOTS/121594 (/

047158VG VNI - LCS 7/10/98

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Date:

Percent
Recovery

120

K9804715
NA

NA
7/21/98
7/29/98

CAS
Percent
Recovery
Acceptance
Limits

20-164

7-3+7¢

Page No

00012



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environment Consultants
Project: WSOU TBT Study

Analyte

Tributyltin

True
Value

500

QA/QC Report

Service Request:
Calibration Date:
Date Analyzed:

Continuing Calibration Vernification (CCV) Summary
Butyltins

CCV1
Result

565

Units. pg/L (ppb)

Percent
Recovery

113

CCV2
Result

560

Percent
Recovery

112

Date

CCV3  Percent
Result  Recovery

576

115

g 78

K9804715
7/28/98
7/29/98

Approved By: C?ﬂ

CCV 1-4/042795

047155VG VNI - CCV |-4 7/20/98

Page No

00013

-,



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804715
Project: WSOU TBT Study Calibration Date: 8/1/98

Date Analyzed: 8/4/98

Continuing Calibration Verification (CCV) Summary
Butyltins
Units: pg/L (ppb)
True CCV1 Percent CCV2  Percent
Analyte Value  Result Recovery Result Recovery
Tributyltin 500 503 101 513 103
Approved By: (:-—M Date: & ¢- 75
CCV 5-8/041793 ﬂ
047158VG VN1 - CCV 5-B 8/4/98 Page No

00014



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9804715

Project: WSOU TBT Study Calibration Date: 7/28/98
Date Analyzed: 7/29/98

Continuing Calibration Blank (CCB) Summary
Butyltins

Units pg/Kg (ppb)

CCB1 CCB2 CCB3
Analyte MRL Result Result Result
Trbutyltin 1 ND ND ND
Approved By: Q{.ﬂ Date & v 8

CCBA4SMRL/120594 /

047155VG VNI - CCB 1-4 7/30/98 0 0 0 ilsNo



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Clicnt: EVS Environment Consultants Service Request: K9804715

Project: WSOU TBT Study Calibration Date: 8/1/98
Date Analyzed: 8/4/98

Continuing Calibration Blank (CCB) Summary
Butyltins
Units ug/Kg (ppb)

CCB1 CCB2
Analyte MRL Result Result
Tributyltin 1 ND ND
Approved By qﬂﬂ Date f‘ ¢ 75
CCB4SMRL/120594 y
047158VG VNI - CCB 1-4(2) RI4/9K Page No

00016



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environmental Consuitants Service Request No.: K9804761
Project: WSOU TBT Study . Date Received: 7/18/98
Sample Matrix:  Sediemnt

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS) and Laboratory Control Sample (LCS)

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch.

The surrogate recoveries for TBT in samples TBT-12, 13, 14, 37, 16 and 20 were not calculated. The analysis of
this sample required a dilution which resulted in a surrogate concentration below the Method Reporting Limut
(MRL). No further corrective action was taken

The Matnx Spike (MS) recovery of TBT for sample TBT-15-S was not calculated The analyte concentration in

the sample was significantly higher than the added spike concentration, preventing accurate evaluation of the spike
recovery.

Approved by \ANt  Date Y\/L \/o?)/ 00003



Client:
Project:

Sample Matrix:

Prep Method

Analysis Method

Test Notes

Sample Name

TBT-10-S
TBT-11-8
TBT-12-S
TBT-13-S
TBT-14-8
TBT-37-S
TBT-15-8
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

WSOU TBT Study

Analytical Report

Service Request:
Date Collected:
Date Received:

Sediment
Total Solids
NONIE Units
160 3M Basis
Date
Lab Code Analyzed Result
K9804761-001 7/23/98 725
K9804761-002 7/23/98 670
K9804761-003 7/23/98 517
K9804761-004 7/23/98 591
K9804761-005 7/23/98 604
K9804761-006 7/23/98 632
K9804761-007 7/23/98 632
K9804761-008 7/23/98 527
K9804761-009 7/23/98 666
K9804761-010 7/23/98 777
K9804761-011 7/23/98 605
K9804761-012 7/23/98 565
6(/ Date r) ’91‘) l('l >_(

TSOLIDS XLT_Sample/0107199%a

04761TS ABI - 012 7/26/9%

K9804761
716198
7/18/98

PERCENT

Wet

Result
Notes

30004

Page Nuo



Client:
Project:

Sample Name

TBT-10-S
TBT-11-S
TBT-12-S
TBT-13-S
TBT-14-S
TBT-37-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S
Method Blank

Approved By

1AMRL/102594

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Encironment Consultants
WSOU TBT Study
Sample Matrix: Sediment

Analytical Report

Carbon, Total Organic

Lab Code

K9804761-001
K9804761-002
K9804761-003
K9804761-004
K9804761-005
K9804761-006
K9804761-007
K9804761-008
K9804761-009
K9804761-010
K9804761-011
K9804761-012
K9804761-MB

Modified for analysis of soil

-~

ASTM D4129-82M
Units: PERCENT
Dry Weight Basis

MRL

005
0.05
0.05
0.05
0.05
005
005
0.05
0.05
0.05
005
005
005

04761 WET LJ1 - TOCS &/3/98

‘/"'}1_) AN

e

—

_/

Date

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Result

050
675
230
131
103
1.22
1.35
207
086
115
1.22
1.60

K9804761
7/16/98
7/18/98
NA
8/1/98

00005

Page No




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EVS Environment Consultants Service Request: K9804761
Project: WSOU TBT Study Date Collected: 7/16/98
Sample Matrix:  Sediment Date Received: 7/18/98
Date Extracted: 7/25/98
Butyltins*

Units' ug/Kg (ppb)
Dry Weight Basis

Analyte Tributyltin
Method Reporting Limut- 1

Date
Sample Name Lab Code Analyzed
TBT-10-S K9804761-001 8/1/98 6
TBT-11-S K9804761-002 8/1/98 130
TBT-12-S K9804761-003 8/1/98 830
TBT-13-S K9804761-004 8/1/98 1100
TBT-14-S K9804761-005 8/1/98 1100
TBT-37-S K9804761-006 8/1/98 1000
TBT-15-S K9804761-007 8/1/98 530
TBT-16-S K9804761-008 8/1/98 1200
TBT-17-S K9804761-009 8/1/98 560
TBT-18-S K9804761-010 8/1/98 210
TBT-19-S K9804761-011 8/1/98 450
TBT-20-S K9804761-012 8/1/98 3500
Method Blank K980725-SB 8/1/98 ND

*

Methodology based on C.A Krone, et al , "A Method for Analysis of Butyltin Species and
Measurement of Butyltins in Sediment and English Sole Livers from Puget Sound," National Marine
Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, WA, November 1988
Butyltins are reported as the cations.

Approved By Cy@ Date '37 v 75
IADANOLISA 3 Q‘(l U 6
04761SVG JG1 - Butyln ®4/9 Page No



APPENDIX A

LABORATORY QA/QC RESULTS
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environment Consultants
Project: WSOU TBT Study

Sample Matrix:  Sediument

Prep Method NONE

Analysis Method 160 3M
Test Notes:

Sample Name

TBT-10-S

Approved By 'Su

Lab Code

K9804761-001DUP

QA/QC Report

Duphcate Summary

Total Sohds

Duplicate
Date Sample Sample
Analyzed Result Result
7/23/98 725 7

Service Request:
Date Collected:
Date Received:

Average Difference

72 1

Untts
Basis

Relative
Percent

1

Datc ’7’)-") (HY

TSOLIDS XLT_DUP/0107199Ka

04761TS ABI - DUP 7/26/9%

K9804761
7/16/98
7/18/98

PERCENT
Wet

Result
Notes

70008

Pape No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Clicnt: EVS Encironment Consultants Service Request: K9804761
Project: WSOU TBT Study Date Collected: 7/16/98
Sample Matrix: Scdiment Date Received: 7/18/98

Date Analyzed: 8/1/98
Carbon, Total Organic

ASTM D4129-82M
Units PERCENT

LABORATORY CONTROL SAMPLE

True Measured Percent
Value Value Recovery
Source- ERA 542 Lot #01125 0.62 062 100
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 1 Result 200 20.6 _ 103
CCV 2 Result 20.0 19 4 97
CCV 3 Result 200 192 96
CCV 4 Result 200 198 99
CCV 5 Resutt 200 19 4 97
LABORATORY BLANK Blank
MRL Value
CCB 1 Result 005 ND
CCB 2 Result 005 ND
CCB 3 Result 005 ND
CCB 4 Result 005 ND
CCB 5 Result 0.05 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
TBT-10-S K9804761-001D 005 0 50 045 048 10
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
TBT-10-S K9804761-001MS 005 330 050 382 100
: S e e PR -
Approved By ~ \/{;::{) \ e Date Y\,} K ? 0000 9
\

0 THET R BB MBOOC wos

Page No
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Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

WSOU TBT Study

Sample Matrix: Sediment

Sample Name

TBT-10-S
TBT-11-S
TBT-12-S
TBT-13-S
TBT-14-S
TBT-37-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S
TBT-15-S
TBT-15-S

Lab Control Sample

Method Blank

NA

Approved By:

SURY/102194

QA/QC Report

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Surrogate Recovery Summary

Lab Code

K9804761-001
K9804761-002
K9804761-003
K9804761-004
K9804761-005
K9804761-006
K9804761-007
K9804761-008
K9804761-009
K9804761-010
K9804761-011
K9804761-012

Butyltins

K9804761-007MS
K9804761-007DMS

K980725-SL
K980725-SB

CAS Acceptance Limits:

Not Applicable; see case narrative

Percent Recovery
Tripropyltin

73
75
NA
NA
NA
NA
79
NA
73
74
70
NA
82
79
81
94

20-195

& 75

Date:

o

04761SVG JGI - SURR /498 (

K9804761
7/16/98
7/18/98
7/25/98
8/1/98

Percent Recovery
Tripentyltin

74
83
NA
NA
NA
NA
60
NA
69
64
59
NA
70
77
74
84

20-172

10010

Page No



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:

Analyte

Tributyltin

NA

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
EVS Environment Consultants Service Request: K9804761
WSOU TBT Study Date Collected: 7/16/98
Sediment Date Received: 7/18/98
Date Extracted: 7/25/98
Date Analyzed: 8/1/98
Matrix Spike/Duplicate Matnix Spike Summary
Butyltins
Umts. ug/Kg (ppb)
Dry Weight Basis
TBT-15-S
K9804761-007MS, K9804761-007DMS
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance  Percent
MS DMS Resut MS DMS MS DMS Limits  Difference
8 8 530 NA NA NC NC 20-200 -
Not Applicable, see case narrative
q& Date S-¥P¥

DMS1SOTS/060194

04761SVG JG1 - DMS 8/4/98

Vi 0N0011'



COLUMBIA ANALYTICAL SERVICES,

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
LCS Matrix: Scdiment

Laboratory Control Sample Summary
Butyltins
Units' ug/Kg (ppb)

True
Analyte Value Result
Tributyltin 5 5

INC.

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Percent
Recovery

100

Date: 'g‘ “ 78

K9804761
NA

NA
7/25/98
8/1/98

CAS
Percent
Recovery
Acceptance
Limits

20-164

LCSOT/121594
04761SVG JGt - LCS 8/4/98

Approved By: QM
/

00012

Page No



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: EVS Environment Consultants Service Request: K9804761

Project: WSOU TBT Study Calibration Date: 8/1/98
Date Analyzed: 8/1/98

Continuing Calibration Venfication (CCV) Summary
Butyltins

Unuts: pg/L (ppb)

Truc CCV1 Percent CCV2  Percent
Analyte Value Result  Recovery Result  Recovery

Tributyltin 500 496 99 476 95

Approved By Qﬁ Date 7?‘ %— 7% .
CCV 1-4/042795 (/ (’ 0 O !l 3

04761SVG JG1 - CCV 1-4 B4/ Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants

Projcct: WSOU TBT Study

Analyte

Tributyltin

Approved By

(oA

Continuing Calibration Blank (CCB) Summary

Butyltins
Units pg/Kg (ppb)

CCBI1
MRL Result
1 ND

CCB2
Result

ND

Datc

CCB4SMR1/120594

047615VG IGL - LR | 4 ®a/9K

0

Service Request: K9804761
Calibration Date: 8/1/98
Date Analyzed: 8/1/98

4498

30014

Pape No



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environmental Consultants Service Request No.: K9804795
Project: WSOU TBT Study Date Received: 7/21/98
Sample Matrix:  Soil, Wipe

CASE NARRATIVE

All analyses werc performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), Initial/Continuing Calibration
Verification Standards (CV/CCV), and Initial/Continuing Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch.

The surrogate recoveries for TBT in all samples except TBT-25-CB were not calculated. The analysis of these
samples required a dilution which resulted in a surrogate concentration below the Method Reporting Limit (MRL).
No further corrective action was taken

The Tripenyltin surrogate recovery for TBT in the Method Blank (MB) was outside normal CAS control limits.

The Tripropyltin surrogate recovery associated with the TBT Method Blank analysis of these samples was within
normal CAS control limits, so no further corrective action was taken.

Approved by .\/’(\‘\’ Date ‘5//’9 ,/ 93 00003

7}
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: EVS Environment Consultants Service Request: K9804795
Project: WSOU TBT Study Date Collected: 7/17/98
Sample Matrix:  Soil Date Reccived: 7/21/98

Total Solids

Prep Method: NONE Units: PERCENT
Analysis Method 160 3M Basis Wet
Test Notes

Date Result
Sample Name Lab Code Analyzed Result Notes

TBT-22-S K9804795-002 7127198 64.8
TBT-23-S K9804795-003 7/27/98 65.5
TBT-24-S K9804795-004 7/27/98 600
TBT-25-S K9804795-005 7/27/98 636
TBT-26-S K9804795-007 7/27/98 600
TBT-27-S K9804795-008 7/277/98 634
TBT-28-S K9804795-00% 7/27/98 60 0
TBT-38-S K9804795-010 7/27/98 613
TBT-34-S K9804795-011 7127/98 516
TBT-32-S K9804795-012 /27198 618
TBT-31-S K9804795-013 /27198 510
TBT-33-S K9804795-014 7/27/98 611
TBT-29-S K9804795-015 7/27/98 463
TBT-30-S K9804795-016 7/27/98 612

\!

I
I TBT-21-S K9804795-001 7/27/98 611
I
a3

Approved By: MK/( Date %3&2— 00004

TSOLIDS XLT_Samnple/0107199Ka

04795TS ABI - 016 7/2K/9R Page No



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

WSOU TBT Study

Sample Matrix: Soil

Sample Name

TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-26-S
TBT-27-S
TBT-28-S
TBT-38-S
TBT-34-S
TBT-32-S
TBT-31-S
TBT-33-S
TBT-29-S
TBT-30-S
Method Blank

Approved By

IAMRL/102594

Analytical Report

Carbon, Total Organic

Lab Code

K9804795-001
K9804795-002
K9804795-003
K9804795-004
K9804795-005
K9804795-007
K9804795-008
K9804795-009
K9804795-010
K9804795-011
K9804795-012
K9804795-013
K9804795-014
K9804795-015
K9804795-016
K9804795-MB

Modified for analysis of soil

N
— e

—

ASTM D4129-82M
Umts PERCENT
Dry Weight Basis

O~

MRL

005
005
005
005
0.05
005
0.05
0.05
005
005
0.05
005
0.05
005
005
005

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Result

123
0.94
0.93
127
112
1.21
1.45
122
1.40
4.24
099
1.7
125
241
128
ND

0479SWET LJI - TOCS 8/3/98

A

\

K9804795
7/17/98
7/21/98
NA

8/1/98




Client:
Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Sample Name

TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-26-S
TBT-27-S
TBT-28-S
TBT-38-S
TBT-34-S
TBT-32-S
TBT-31-S
TBT-33-S
TBT-29-S
TBT-30-S
Method Blank

Analytical Report
EVS Environment Consultants
WSOU TBT Study
Soil
Butyltins*
Units ug/Kg (ppb)
Dry Weight Basis
Analyte “Tributyltin
Method Reporting Limut. 1
Date
Lab Code Analyzed
K9804795-001 8/5/98 610
K9804795-002 8/5/98 350
K9804795-003 8/5/98 510
K9804795-004 8/5/98 570
K9804795-005 8/5/98 310
K9804795-007 8/5/98 1100
K9804795-008 8/5/98 730
K9804795-009 8/6/98 690
K9804795-010 8/6/98 650
K9804795-011 8/5/98 850
K9804795-012 8/6/98 2200
K9804795-013 8/6/98 6600
K9804795-014 8/6/98 1000
K9804795-015 8/6/98 6200
K9804795-016 8/6/98 310
K980801-SB 8/6/98 ND

*

Service Request:
Date Collected:
Date Reccived:

Datc Extracted:

Methodology based on C.A Krone, et al., "A Method for Analysis of Butyltin Species and
Measurement of Butyltins in Sediment and English Sole Livers from Puget Sound," National Marine
Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, WA, November 1988.

Butyltins are reported as the cations

Date: Q‘ 7’9/

Approved By Zé7 ;Zﬁ WQ&M@ZM

AADA/101194
047955VG JGI - Butyln B/7/98

K9804795
7/17/98
7/21/98
8/1/98

00006

Page No



Client;
Project:

Sample Matrix:

Sample Name

TBT-25-CB
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants

WSOU TBT Study
Wipe
Butyltins*
ug/WIPE
Analyte:
Method Reporting Limit-
Date
Lab Code Analyzed
K9804795-006 8/6/98
K980801-SB 8/6/98

Tributyltin
0.01

58

Service Request:
Date Collected:
Date Received:

Date Extracted:

Methodology based on C A Krone, et al , "A Method for Analysis of Butyltin Species and
Mcasurement of Butyltins 1n Sediment and English Sole Livers from Puget Sound," National Marine
Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, WA, November 1988.

Butyltins are reported as the cations.

/
Approved By 7@7@/& kﬂ&%@ /U )

Date (g' /7’ 9/

3ADA/101194

047958VG JGI - Butyln (2) 8/7/98

K9804795
7/17/98
7/21/98
8/1/98

00007

Page No
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APPENDIX A

LABORATORY QA/QC RESULTS

00008



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
. Client: EVS Environment Consultants Service Request: K9804795
I Project: WSOU TBT Study Date Collected: 7/17/98
 Sample Matrix:  Soil Date Received: 7/21/98

Duplicate Summary

Total Solids

.‘ Prep Method. NONE Units PERCENT
Analysis Mcthod 160 3M Basis Wet
Test Notes.
Duplicate Relative i
' Date Sample Sample Percent Result
Sample Name Lab Code Analyzed Result  Result Average Difference Notes
TBT-21-S K9804795-001DUP 7/27/98 611 60.7 609 <1

Approved By. [,//,{/‘; Date: :%( 1</% v

TSOLIDS XLT_DUP/0107199%: O 0 0 0 9

04795 ABt - DUP "898 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804795
Project: WSOU TBT Study Date Collected: 7/17/98
Sample Matrix: Soil Date Received: 7/21/98
Date Analyzed: 8/1/98
Carbon, Total Organic
ASTM D4129-82M
Units: PERCENT
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: ERA Cat# 542 Lot# 01125 0.62 0.62 100
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 3 Result 20.0 19.8 99
CCV 4 Result 20.0 19.4 97
CCV 5 Result 20.0 19.6 98
CCV 6 Result 20.0 19.7 98
LABORATORY BLANK Blank
MRL Value
CCB 3 Result 0.05 ND
CCB 4 Result 005 ND
CCB 5 Result 0.05 ND
CCB 6 Result 0.05 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
TBT-21-8 K9804795-001 0.05 123 1.17 1.20 5
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
TBT-21-S K9804795-001 005 6.22 123 7.15 95
Approved By L Date &/[ O/ 74 000 10
COMBOQCD/42695 !

0479SWET LJI - D_COMBOQC 8/10/%8 Page No




Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

WSOU TBT Study

Sample Matrix: Soil, Wipe

Sample Name

TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-25-CB
TBT-26-S
TBT-27-S
TBT-28-S
TBT-38-S
TBT-34-S
TBT-32-S
TBT-31-S
TBT-33-S
TBT-29-S
TBT-30-S

Lab Control Sample

Method Blank

NA

QA/QC Report

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Surrogate Recovery Summary

Lab Code

K9804795-001
K9804795-002
K9804795-003
K9804795-004
K9804795-005
K9804795-006
K9804795-007
K9804795-008
K9804795-009
K9804795-010
K9804795-011
K9804795-012
K9804795-013
K9804795-014
K9804795-015
K9804795-016
K980801-SL

K980801-SB

Butyltins

CAS Acceptance Limits.

Outside acceptance limits; see case narrative
Not Applicable; see casc narrative.

/
Approved By. Zzgm/ A W

SUR2/102194

Percent Recovery
Tripropyltin

NA
NA
NA
NA
NA
70
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
75
40

20-195

04795SVG JGI - SURR 8/798

K9804795
7/17/98
7/21/98
8/1/98
8/5-6/98

Percent Recovery

Tripentyltin

NA
NA
NA
NA
NA
73

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
77

17(A)

20-172

Date: 9-" 7—9(

Page No



Client:

Project: WSOU TBT Study
LCS Matrix: Soil

Analyte

Tributyltin

Approved By. f/é7 Zﬁ

COLUMBIA ANALYTICAL SERVICES,

QA/QC Report

EVS Environment Consultants

Laboratory Control Sample Summary
Butyltins

Units ug/Kg (ppb)

True
Value Result
5 4

N ocerclor

INC.

K9804795
NA

NA

8/1/98
8/6/98

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

CAS
Percent
Recovery
Acceptance
Limits

Percent
Recovery

80 20-164

pae: J- 798

LCSOTS/121594
047955VQ JGl - LCS 87798

00012

Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study

Service Request: K9804795

Calibration Date: 8/1/98
Date Analyzed: 8/5-6/98

Continuing Calibration Verification (CCV) Summary

Butyltins
Units: pg/L (ppb)

True CCV1l  Percent CCV2 Percent CCV3  Percent CCV4  Percent
Analyte Value  Result Recovery Result Recovery Result Recovery Result Recovery
Tributyltin 500 489 98 504 101 517 103 509 102
Approved By. 1/2)770& W Date: 8 - 7" C/7 A?/
CCV 14042795 0 0 0 1 3
04795SVG JGI - CCV 1-4 R/7/98 Page No



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: EVS Environment Consultants Service Request: K9804795
Project: WSOU TBT Study Calibration Date: 8/1/98
Date Analyzed: 8/6/98
Continuing Calibration Verification (CCV) Summary

Butyltins
Units. pg/L (ppb)

True CCVS5  Percent
Analyte Value Result Recovery

Tributyltin 500 466 93

Approved By: J@?dﬁ &/)Wﬁ Date: ? - 7' 95 0 0 0 1 4

04795SVG JGI - CCV 5-8 R/7/98 Page No
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Client:
Project:

Analyte

Tributyltin

Approved By. 7&”]7(]%,2 W

CCB4SMR1/120594

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

EVS Environment Consultants
WSOQU TBT Study

Continuing Calibration Blank (CCB) Summary
Butyltins
Unuts: pg/Kg (ppb)

CCBI1 CCB2
MRL Result Result
1 ND ND

Service Request: K9804795
Calibration Date: 8/1/98
Date Analyzed: 8/5-6/98

CCB3 CCB4
Result Result
ND ND

pae _H~7-G&

047958VG JGI1 - CLB 1-4(2) W98

00015



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9804795
Project: WSOU TBT Study Calibration Date: 8/1/98
Date Analyzed: 8/6/98

Continuing Calibration Blank (CCB) Summary
Butyltins
Units pg/Kg (ppb)

CCBS
Analyte MRL Result
Tributyltin 1 ND

Approved By: %éfjﬂ//ﬂ MMM Date 8 - /- c?f/

CCB4SMRL/120594

04795SVG JG1 - CCB 1-4(3) R7/9R 0 0641 6

—}



CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

LSOO AT Study

S/

Ghemt Name-

Contact Name

Tinr  HAMMA 7 <TEK

Sampled By. 7;,,

ﬁ\
7

ﬁZ}L////g/ ﬂﬂ(c ﬂCﬁlM%/\

GA.S (217 S |3{ Ave

986.2&

(20775

W Pr

A/WMCZMé/Sm Lish /L/ // 5/04/4 WZM% Attn L\m c{ A /-JZ‘»« Cﬁc@‘lla A

Shipping Date-

21-10 -98

nnnts

Test(s) Requested (check test(s) required)
Sample Time Sample Identification Volume of Comments/Instructions
Collection (am/pm) Sample/# of N
Date (d/m/y) Containers & w
YR
]
Tslag 0102 | TeT-01=s  [sberfi DP< #400]
& 0155 | TRT-02-5 n > #¢oal,
" v | TBT-35-5 (1> > * Yol
o foYs | TRT-03-S| ¢ DP><P<] *Y014.
o 2| TpT-0q-5 | v D D] R T
( 205 TBT-05-S | o 1 ><7] Tz Y
‘135S | TRT-06- S| ><T #yop0
S| TRT-07=5 | M T o “VOB‘/
" LIRS TBT-3L -S| (XL Fy03y
A I B O 25 <) > MR
1) Released by. / 2) Released by: LU%W 3) Released by: To be completed by EVS Laboratory upon sample receipt.
Date/Time: 7f— \ 3770 Date/Time: f) }J}l}f' L Date/Time EVS Project # EVSWO. #
1) Rec'd by; M%LH.:—:/Z) Rec M’L l¢3) Rec'd by Date of Receipt Time of receipt
L Date/Time: ; 1¢ ‘} f" / 35@ Date // 7 Date/Time Condition Upon Receipt. Received by.

* Instructions for completion of Chain-of-Custody/Test Request Form on back
* Distnbution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee retum with results; yellow-consignee’s copy

o

-

ENVIRONMENT
CONSULTANTS

195 Pemberton Avenue
North Vancouver,B.C.
Canada, V7P 2R4

Tel: (604) 986-4331
Fax (604) 662-8548

® 200 West Mercer Street
Suite 403
Seattle, WA 98119
Tel* (206) 217-9337
Fax (206) 217-9343



El

Contact Name*

)~

\
K pm@ ¢ AARN d‘c('

sote (CAS

CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

psoy_ TRT Shedy 127 s, 13, fve

[P %

L‘Iﬁ\\ / (/\/pf

10018

o2
Sampled By 4 _ Z (. r-/ o/ Attn: (A,/AA" '/Acé&s‘)lg;',‘ __ Shipping Date @7 - 16 ,-()g
T QJ[//' 2 éi ”lé}éﬂ " o
' Test(s) Requested (check test(s) required)
Sample Time Sample Identification Volume of Comments/Instructions
goilec(:g;)nr:/ ) (am/pm) (S:anwtp{e/# of \1\5
ate ontainers ~
218
3 | F
Tis[ 13 ['S42], TeT-07-r @ [ b2/ “4043
0 |1S3S| TBT-6% -2 A "oty
W GSSITRT-09=5 |« ><_ ©5)
/ N 1T
V., =T ) — )
7 o / / /
__ // // // /f
[ A T (\ o

—
1) Released by £~
Date/Time '7llkpj‘($ ('5'}0

2) Released by

v S UAL]

3) Released by.

' DateTime “#-J6 18 ~h3 /}b‘ Date/Time
1) Rocd by peldidnatfinreihss o) pe 3) Rec'd by
Date/Time. T-lc 496 (530 Date/Time: ”‘7/@,0 10 Date/Time.

Date of Receipt
“Condition Upon Receipt’

_To be completed by EVS Laboratory upon sample receipt.
"EVS Project #

EVSWO. #

Time of receipt:

* Instructions for completion of Chain-of-Custody/Test Request Form on back
* Distribution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee retum with results; yellow-consignes's copy

% ENVIRONMENT
/\./

-

CONSULTANTS

] ]2

e 195 Pemberton Avenue
North Vancouver,B.C.
Canada, V7P 2R4
Tel: (604) 986-4331
Fax: (604) 662-8548

1)

Received by

® 200 West Mercer Street
Suite 403
Seattle, WA 98119
Tel: (206) 217-9337
Fax: (206) 217-9343

Y



CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

i Name WTO(A T/S’TMJL

Contact Name _Au‘.‘ : M l9[7 AJ'M , !_3 Alff 4&,&4 WA

Sampled By -QMZ!J‘% ) é'! ;f ﬂ'! s Attn' I7" / /7 q Z

Shipping Date.

Test(s) Requested (check test(s) required)

Sample
Collection
Date (d/m/y)

Time
(am/pm)

Sample Identification

Volume of
Sample/# of
Containers

Comments/instructions

07-14-18

084S | TBT=/0-8

w/éqr/i

‘462

‘

0920 [T8T-JI-S

\

035 [TBT-/2-S

///3///

Yo7
4072

120 T8T-13-3

077 .

1310 | TH1= 14-S

b5 /| |
i

14090

¢~xxX)QoG<XX'§£§\

820 [ THT-37-S 1 * 4093
3 [THT-1S-S 4 " 409¢ o
30 |TBT~ 6-S 4 " 402
| ligoe TBT-17-5 1 h)og
V_I54STET-j7-S & 4113
1) Released by . 2) Released by \u\{r o / Ay e 3) Released by. To be completed by EVS Laboratory upon sample receipt’
Date/Time- 7- } 7—?8 /0 30 Date/Time ?4 174 ?_/ /¥ 5(/- Date/Time EVS Project # EVSWO #
1) Rec'd by ,‘_(ul Kewlit et s 2) Rec'd by 6,._‘_ k ‘(—L——R 3) Rec'd by. Date of Receipt’ Time of receipt
Datemime. £°F - 17-G¢, JF Sy | DatefTime: (’ A% -k (g Juc-9% Date/Time' Condition Upon Receipt: Received by

* Instructions for completion of Chain-of-Custody/Test Request Form on back
* Distnbution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee retum with results; yellow-consignee’s copy

*

= ’\% CONSULTANTS

ENVIRONMENT

195 Pemberton Avenue

® 200 West Mercer Street

- North Vancouver,B C. Suite 403

: Canada, V7P 2R4 Seattle, WA 98119
- /&" Tel: (604) 986-4331 Tel (206) 217-9337
N

Fax: (604) 662-8548

Fax. (206) 217-9343




CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

nt Name

Contact Name-

-

Ship to

s

/ ! ’

2 y) al , .
Sampled By )ﬂ"{?AIL 1 %LIP Attn z !" A :lﬂ /&g gég l ;‘;z s Shipping Date /7— ,7- ng
D y _—
Test(s) Requested (check test(s) required)
Sample Time Sample Identification Volume of Comments/Instructions
Collection (am/pm) Sample/# of
Date (d/mvy) Containers

A

4123

11498 M4 [TBT =19- S -
7-46-T81 113011 81— 20—~ S+

163,/ 1

S5 oy

2131 4]3]

i

1) Released by: ﬂ.bw W 2) Released by 3) Released by. To b;a completed by EVS Laboratory upon sample recespt
Date/Time: 7- ]~ "Ig l 030 Date/Time . Date/Time. "EVS Project # EVSWO #
1) Rec'd by. ?':béf.d/ka Z/MW'E) Rec'd by (,,_,’ 2 ‘L-Lﬁ 3) Rec'd by. -Daté of Receipt: _ Time of receipt.
DatefTime: ¥ ¥-17 615 W37 | DateTime. (’ s A9 Jui 96 Date/Time: Condition Upon Recerpt:: ~ Received by
* Instructions for completion of Chain-of-Custody/Test Request Form on back
* Distibution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee retum with results; yellow-consignee’s copy
e 195 Pemberton Avenue @ 200 West Mercer Street
ENVIRONMENT North Vancouver,B.C. Suite 403
Canada, V7P 2R4 Seattle, WA 98119
S CONSULTANTS Tel: (604) 986-4331 Tel: (206) 217-9337
-3 Fax: (604) 662-8548 Fax' (206) 217-9343
1 ] D B ] ) 1 ) ] 1 IR B L



R TR Ul N ) AR G U S R R M U BE R B N s
CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

Ship to: Co/uv«é,'d\ ,dv\v\(v\[fc:&( S?/\/('Qcﬁ

MName

Wsovw THT SM\/

Contact Name

" Hpmmetersrerl

Sampled By

Tl rpngemnsfee <. (,Ja(}(z,cé C. M /( Attn:

ﬂ///O/

”{Jttn}o-’\

(217 S.

1340 Al

Kelso, A 3625

00018 |

(/\’{UW("‘ /ML‘)'*”‘( ‘A

Shipping Date-

Sample Time
Collection (am/pm)
Date (d/m/y)

Sample Identification

Volume of
Sample/# of
Containers

Test(s) Requested (check test(s) required)

Comments/Instructions

7/!1/0(% 1216

TB67T-%9-5

3
N
>

I 251

TBT=7 ~S

b0/
]

~

[Br-36 -5

XK 7

{ 24 TRT-31- S v LHX?
" 09| TRT-3-5 « P> ® (90 _ﬁ
¢ lsdg L TBT-29-5 o < * 4193
L2 &

ﬁ

|

e

\

//

7
//
_

1) Released by. % 2) Released by: 3) Released by: To be completed by EVS Laboratory upon sample receipt.
Date/Time: 78 [t /30 Date/Time Date/Time* EVS Project # EVSW.O. #

1) Rec'd by Be&é celi 2) Rec'd by 3) Rec'd by .Date of Receipt. Time of receipt
Date/Time: 21 ) 4% ) © 2oernl  Date/Time: Date/Time: Condition Upon Receipt: Received by

* Instructions for completion of Chain-ol-Custody/Test Request Form on back

* Distnbution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee retum with results, yeliow-consignee’s copy

% ENVIRONMENT
/= CONSULTANTS

e 195 Pemberton Avenue
North Vancouver,B.C.
Canada, V7P 2R4
Tel: (604) 986-4331
Fax: (604) 662-8548

® 200 West Mercer Street
Suite 403
Seattle, WA 98119
Tel- (206) 217-9337
Fax' (206) 217-9343




(o]
uwl _ : o
%@c:{Name WSev -Uz)T I§-Fv.w¢'/ Ship tor a)/uw.lx)..,\ Am‘(/\,‘L PN ( S@f\/(\kg g
caniacttame Tl an s maisher ) 1217 S (3t Age  kelso, ot T&LRC =
Sampled By  {, famfetg st ¢ (j; i) ’ / - Attn (/_%ytoé& /‘A(CAIS""’-&I'\ Shipping Date
[, 7L////~9') lj ch(!en; 9
Test(s) Requested (check test(s) required)
Sample Time Sample Identification Volume of Comments/Instructions
Collection (am/pm) Sample/# of
Date (d/m/y) Containers /L \)
X O
~ |
1/11/49|98%) | THT-20-5 [lecz/] < T 43¢
10999 Te1-22-5 | « <[> * 114
0 oMol TRT-23-S > *Y4/96 _
T
23 | TRT-2Y-5 D] > Y(5]
am—— 4 H
' ljeqd | TRT-25-5 | 0 XTI YISt
. — i “
" L T(I) ’-—ZS_QQ) (f >< ('([(a/
WS TRT-26-5 | r o ST 4162
s | T8I -5 | ] < %[, 7
ol | Ter-28 -5 | I 4172
C o Terses | oS #4177
1) Released byf/[——'———f 2) Released by. 3) Released by To be completed by EVS Laboratory upon sample receipt:
Date/Time _{ 2 {/ a8 /3 Date/Time. Date/Time EVS Project # EVSWO #
1) Rec'd by. OQ »&d C(L. 2) Rec'd by 3) Rec'd by Date of Receipt. Time of receipt.
Date/Time: Y2, [qg 130pm Date/Time Date/Time Condition Upon Receipt Recelved by
* Instructions for completion of Chain-of-Custody/Test Request Form on back
* Distrbution White and yellow coples accompany shipment, pink-consignor's copy, white-consignee return with results, yellow-consignee’s copy
® 195 Pemberton Avenue ® 200 West Mercer Street
ENVIRONMENT North Vancouver,B.C. Suite 403
Canada, V7P 2R4 Seattle, WA 98119
//\%’/ CONSULTANTS Tel: (604) 986-4331 Tel: (206) 217-9337
Fax: (604) 662-8548 Fax- (206) 217-9343

) Ve

G B

CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

Yy 0y Ty ) 1 N 3 J ] IR S S | 1)

]




Rosa Environmental Geotechnical Laboratory, LLC

EVS Consuftants
Project. WSOU TBT Study

Table 1 Apparent Grain Size Distribution Summary
Percent Finer Than indicaied Size

Very .
Coarse | Medium Very Fine

Sample No Gravel Csoaa;e Sand Sand Fine Sand Sand Silt Clay

Phi Size -3 -2 -1 0 1 2 3 4 5 [ 7 8 9 10
Sleve Size . #10 718 f<1) #60 #120 #230

{microns) 8 #4 (2000) | (1000) (500) (250) 125 | 2 3100 1560 780 3.90 2.00 1.00
TBT-01-S 100 0 890 882 86 6 823 535 141 102 89 72 57 a7 27 18
TBT-02-S 100 0 100.0 998 991 98 0 94.2 809 66 3 54 6 42.2 291 206 132 10.1
TBT-03-S 1000 979 94.6 931 911 850 738 637 577 46 4 348 23.8 165 115
TBT-04-S 1000 99.8 989 98.3 925 66 8 484 405 358 294 217 15.2 10.8 76
TBT-05-S 100.0 100.0 1000 999 980 88.3 774 67 4 58 4 46 6 338 23.4 165 11.3
TBT-06-S 1000 100.0 939 99 7 98 1 68 1 741 64 8 57.4 454 333 23.6 165 11.7
T8T-07-S 100 0 100.0 998 99.1 96.8 87.6 744 61.7 523 40.6 275 196 14 4 9.5
TBT-08-S 100 0 978 958 925 87.4 757 6486 56 0 419 34.7 280 205 146 9.6
TBT-09-S 1000 100.0 98 6 97 0 94 4 89.5 81.5 714 625 50.0 36.7 248 180 121
T8T-10-S 1000 995 993 98 2 929 623 304 234 183 11.7 77 5.2 34 23
. T8T-11-S 1000 100 0 993 977 923 68 6 412 29.2 208 14.5 104 7.2 5.2 3.6
TBT-12-S 100.0 99 4 97.5 959 94.1 90.7 856 772 68 0 54.4 40.4 281 193 133
T8T-13-8 100 0 1000 979 96 1 917 767 59 1 458 364 29.5 22.4 162 118 79
T8T-13-8-2 100 0 983 96.8 95 1 898 755 578 44 4 376 288 216 152 10 9 7.1
TBT-13-5-3 100 0 1000 984 96 7 92.3 76 8 587 445 369 29.2 21.9 15.7 115 78
TBT-14-S 100 0 93.4 913 89 6 856 69.8 50.2 388 33.1 257 19.3 13.6 99 68
T87T-15-8 100.0 97.4 94.6 916 834 605 45.8 38.6 341 26.3 175 12.2 a7 59
T8T-16-S 100 0 99 6 993 972 933 867 75.2 614 32.3 43.7 334 24.2 16.4 116
T8T-17-§ 1000 1000 999 996 964 742 474 285 15.1 12.8 91 64 44 3.0
TBT-18-S 1000 1000 993 98 8 954 723 40.0 286 21.3 16.3 130 10.2 67 4.5
T8T7-19-S 100 0 937 977 96 1 908 764 64.1 53.2 420 31. 22.2 155 107 72
TBT-20-S 1000 97.8 96 6 95 4 93.3 86 8 63 6 52. 43.8 34.1 263 188 128 90
TBY-21-S 100.0 100.0 988 97.2 91.2 769 60 4 46 € 35.9 25.3 18.2 128 94 6.2
TBT-22-S 100 0 100.0 999 99 4 982 856 590 383 263 19.2 14 4 10.5 78 52
TBT-23-S 1000 1000 100.0 99.6 982 89 6 66 6 38.3 266 193 14.9 10.6 74 50
TBT-24-S 1000 100 0 999 99 1 972 875 688 49.0 367 26.8 201 144 103 68
TBT-25-S 1000 1000 99 1 963 908 792 66 6 544 387 246 17.0 120 86 63
TBT-26-S 1000 999 98 9 96 8 902 650 422 283 222 171 129 9.2 67 46
T87-27-S 100 0 90 6 895 87 4 808 64 6 48 6 354 275 203 151 108 77 5.3
TBT-28-S 1000 1000 999 990 96 2 853 67.1 47 9 341 238 172 12.4 87 63
TB7-28-S-2 1000 1000 1000 994 959 858 674 483 338 237 176 124 91 66
TBT-28-S-3 1000 100.0 998 990 959 85.2 672 48.2 340 239 17.3 12.5 9.2 64
TBT-29-S 1000 995 98.8 980 954 888 67.5 45.3 45 274 206 14 6 108 74
TBT-30-S 1000 994 988 98 5 963 880 741 56.2 39.9 275 203 14 2 102 7.3
TBT-31-S 100.0 96.9 949 898 768 60 0 445 36.2 314 24.0 156 11 85 60
TBT-32-S 1000 1000 997 991 968 84 1 527 321 223 16 6 130 101 72 49
TBT-32-S [2] 100.0 995 99 2 98 7 96.4 835 511 293 214 16.2 12.6 95 69 48
TBT-33-S 100.0 997 994 98 8 932 846 332 18.5 135 9.8 7.6 5.7 41 27
TBT-34-S 100.0 943 727 627 557 460 363 29.9 250 20.8 57 11.2 7.9 54
TBT-35-S 100 0 100.0 100 0 1000 990 948 81.6 66 8 563 440 31. 21.9 160 10.6
TBT-38-S 100 0 100.0 98 5 987 96 6 86 8 72.8 59 3 504 40 6 28.2 196 140 9.3
TBT-37-S 100.0 93.3 903 88.5 847 €98 50.5 39.2 338 25.7 190 13.3 9.5 6.3
TBT-38-S 100.0 1000 99 § 98 4 94.8 84.9 66.9 482 32.9 232 17.2 121 85 5.8

Notes to the Testing

1. Apparent grain slze distributions according to PSEP protocols
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Rosa Environmentat and Geotechnical Laboratory, LLC

QA SUMMARY
PROJECT EVS Consultants Project . WSOU TBT Study
REGL Tnplicate Sample 1D 98671 Batch No 1022-001-01
Client Tniplicate Sample ID TBT-28-S Page- 10f1
Relative Standard Deviation, By Phi Size
Sample 1D -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
TBT-28-S - 100 0 99.9 990 96 2 853 67.1 47 9 34.1 238 17.2 124 8.7 63
TBT-28-S-2 - 1000 100 0 90.4 959 856 67 4 48.3 33.8 237 178 12.4 91 66
TBT-28-5-3 - 100.0 99.8 990 959 85.2 67.2 48.2 340 23.9 17.3 12.5 92 8.4
AVE NA 10000 | 99.89 99.15 95 98 85.37 67.20 48.14 33.99 23.80 17.39 12.45 9.01 6.42
STDEV NA 0.00 0.10 0.21 0 20 0.19 0.17 0.18 0.14 0.11 0.20 0 07 0.28 0.14
%RSD NA 0.00 0.10 0.21 0.20 0.22 0.25 037 0.43 0.47 1.14 0.56 310 2.23
Duplicate Analysis, By Phi Size
Sample ID -3 -2 -1 [*] 1 2 3 4 5 6 7 8 9 10
TBT-32-8 1000 100.0 897 99 1 96 8 84.1 527 321 223 168 130 101 72 4.9
TBT-32-S[2}] 1000 99 5 99.2 087 96 4 835 51.1 29.3 214 16.2 126 95 69 4.8
AVE NA 99.74 99 44 98 87 96 63 83.78 51 90 30.72 2183 16.40 12.82 9.81 7 04 4.83
The Tnplicate Applies To The Following Samples
REGL ID Client 1D Date Sampled Date Extracted Date Complete QA*
98607 TBT-01-S 7/15/98 7/23/98 7/25/98 100
98611 TBT-05-S 7/15/98 7/23/98 7/25/98 101
98647 TBT-06-S 7/15/38 7/23/98 7/25/98 1.00
98652 TBT-10-S 7/16/98 7/23/98 7/25/98 102
98656 TBT-14-S 7/16/98 7/23/98 7/25/98 0.99
98659 TBT-16-S 7/16/98 7/23/98 7/25/98 1.01
98660 TBT-17-S 7/16/98 7/23/98 7/25/98 1.03
98664 TBT-21-S 7/17/98 7/23/98 7/25/98 100
99667 TBT-24-S 7/17/98 7/23/98 7/25/98 1.01
98668 TBT-25-S 7/17/98 7/23/98 7/25/98 102
98669 TBT-26-S 7/17/98 7/23/98 7/25/98 1.00
98671 TBT-28-S 7/17/98 7/23/98 7/25/98 1.02
98676 TBT-29-S 7/17/98 7/23/98 7/25/98 101
98677 TBT-30-S 7/17/98 7/23/98 7/25/98 1.04
98674 TBT-31-S 7/17/98 7/23/98 7/25/88 100
98673 TBT-32-S 7/17/98 7/23/98 7/25/98 102
98675 TBT-33-S 7/17/98 7/23/98 7/25/98 100
98672 TBT-34-S 7/17/98 7/23/98 7/25/88 1.02
98612 TBT-35-S 7/15/98 7/23/98 7/25/98 100
* QA limits = 95-105%
Notes to the Testing
1 Sample TBT-32-S was accidentally extracted and run twice The resulting data is reported above
) ] ] ] ] ] ] ] ] ) ] ]
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Rosa Environmental and Geotechnical Laboratory, LLC

QA SUMMARY
PROJECT EVS Consultants Project : WSOU TBT Study
REGL Triplicate Sample ID: 98655 Batch No.: 1022-001-02
Client Triplicate Sample 1D: TBT-13-S Page: 10f1
Relative Standard Deviation, By Phi Size
Sample ID -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
TBT-13-S 100.0 100.0 97.9 96.1 91.7 76.7 59.1 45.6 36.4 29.5 224 16.2 11.8 7.9
TBT-13-S-2| 100.0 98.3 96.8 95.1 89.8 75.5 57.8 44 4 376 28.8 21.6 15.2 10.9 7.1
TBT-13-S-3| 100.0 100.0 98.4 96.7 92.3 76.8 58.7 445 36.9 29.2 21.9 15.7 11.5 7.8
AVE NA 99.43 97.71 95.95 91.23 76.32 58.51 44.83 36.95 29.19 21.95 15.69 11.38 7.58
STDEV NA 0.99 0.82 0.81 1.28 0.69 0.63 0.64 0.63 0.38 0.40 0.47 0.45 0.46
%RSD NA 1.00 0.84 0.84 1.40 0.90 1.08 1.42 1.69 1.29 1.84 2.97 3.91 6.02
The Triplicate Applies To The Following Samples
REGL ID Client ID Date Sampled Date Extracted Date Complete QA*
98608 TBT-02-S 7/15/98 7/24/98 7/26/98 0.98
98609 TBT-03-S 7/15/98 7/24/98 7/26/98 0.99
98610 TBT-04-S 7/15/98 7/24/98 7/26/98 1.00
98648 TBT-07-S 7/15/98 7/24/98 ) 7/26/98 1.00
98650 TBT-08-S 7/15/98 7/24/98 7/26/98 1.16
98651 TBT-09-S 7/15/98 7/24/98 7/26/98 1.00 —
98653 TBT-11-S 7/16/98 7/24/98 7/26/98 1.02
98654 TBT-12-S 7/16/98 7/24/98 7/26/98 1.00
98655 T8T-13-S 7/16/98 7/24/98 7/26/98 1.02
98658 TBT-15-S 7/16/98 7/24/98 7/26/98 1.00
98661 TBT-18-S 7/16/98 7/24/98 7/26/98 1.02
98662 TBT-19-S 7/16/98 7/24/98 7/26/98 1.00
98663 TBT-20-S 7/16/98 7/24/98 7/26/98 1.00
98665 TBT-22-S 7/17/98 7/24/98 7/26/98 1.01
98666 TBT-23-S 7/17/98 7/24/98 7/26/98 1.04
98670 TBT-27-S 7/17/98 7/24/98 7/26/98 0.98
98649 TBT-36-S 7/15/98 7/24/98 7/26/98 1.02
98657 TBT-37-S 7/16/98 7/24/98 7/26/98 0.97
98678 TBT-38-S 7/17/98 7/24/98 7/26/98 1.03

* QA limits = 95-105%

1022-001



APPENDIX C

Porewater Chemistry Results



This appendix contains the porewater chemistry data as reported by the analytical laboratory.
The data are grouped by analytical batches. Case narratives, when produced by the laboratory,
are included for each batch. The last letters of the porewater sample IDs indicate the extraction
method, where -PT represents unfiltered porewater and -PD represents filtered porewater.




400 Ninth Avenue N., Suite B
RE Q 1. ab .. Sleattle, WA 98109?; 1e 87

Rosa Environmental & Geotechnical Laboratory, LLC (206) 287-9122
Client: EVS Consulitants, Inc. REGL Project No.: 1022-001
Client Project : WSOU TBT Study Sample Batch Nos.: 1022-001-01 and 02

Case Narrative

1. Samples for pore water extraction and grain size analysis were received as follows; eleven
received July, 15, twelve received July, 16 , and fifteen received July, 17, 1998. The samples
consisted of one, 2 gallon bucket, and one, 16 oz jar. The bucket samples had been packed
in coolers for shipment. Two pieces of duct tape were fixed to the outer side of each bucket's
lid. When lifted, each piece of tape revealed a hole approximately 1/4 inch in diameter. Duct
tape can be permeable to oxygen. Being exposed to the atmosphere may have effected the
quality of the samples in the buckets.

2. The samples were extracted starting on July 16, 1998, for the TBT portion of the project. The
extraction was performed under anaerobic conditions in a nitrogen atmosphere. The buckets
were opened, centrifuge bottles packed and decanted all under nitrogen. Sediment was
placed in 1,000 mi polycarbonate centrifuge bottles. The bottles were placed in a centrifuge
maintained at 4 C. The bottles were spun at 3,000 rpm for 30 minutes. They were then
removed from the centrifuge and the free water was pipetted into 500 ml polycarbonate
centrifuge bottles. The botties were placed in a second centrifuge maintained at 4 C. The
bottles were spun at 9,000 rpm for 30 minutes. In some cases where an odd number of
centrifuge bottles were packed with sediment, a centrifuge bottle was spun twice in order to
provide a balance for the odd bottle. Half the sample was pipetted un-filtered into HCI
preserved polycarbonate bottles, the other half was filtered over .45 micron silver membranes.
The filtered portion was sent in HCI preserved polycarbonate bottles as well.

3. A separate extraction for TOC and DOC was performed. The extraction for TOC and DOC
was conducted under anaerobic conditions in a nitrogen atmosphere, beginning July 20,
1998. The extraction procedure was exactly as for TBT extraction, except the filtered and un-
filtered portions were sent in Sulfuric Acid preserved 4 ounce amber glass bottles.

4. Re-extraction for TBT analysis began July 28, 1998, on request. Samples TBT-15-S, TBT-16-
S, TBT-17-S, TBT-18-S, TBT-19-S, and TBT-20-S were re-extracted as per the original
procedure. Due to the drier nature of sample TBT-17-S, a larger volume was required; this
was obtained from Battelle July 28, 1998. Sample TBT-12-S was also re-extracted as a QC
duplicate.

5. A blank was prepared on July 16, 1998 from deionized water and was run through the entire
extraction process. The blank was assigned REG number 98626.

6. A laboratory control sample was prepared on July 19, 1998 from deionized water. It was
spiked with 50 ul of TBT solution #660-02, prepared with 4.35 ug/ml TBT. This sample was
run through the entire extraction process, and was labeled according to the SOW.

7. Enough pore water was extracted for the laboratory to prepare MS/MSDs on TBT-17-S, TBT-
32-S and TBT-34-S

8 Pore water extraction was initiated within the 48 hour holding time on all samples.

9. Sample TBT-08-S had large quantities of 1x2 mm oval shaped, black objects in it, many of

which floaled. The objects appeared to be seeds of some sort. They were not seen in any other

sample.

10. Samples TBT-25-S and TBT-27-S had several Sea Cucumbers buried in the sediment. They

ranged from 1 to 4 inches in length.



11. The grain size analysis was started on July 23, 1998. The samples were tested for grain
size distribution according to PSEP methods. The samples were run in two batches. A triplicate
was run on one sample in each batch, and is reported in the attached QA summary. Sample
TBT-32-S was accidentally extracted twice, and was run as part of the first batch, results are
reported in the attached QA summary as weII

Approved by: /Z //W / //////r///w _ Date: C?5/ 7/

Title: Laboratory Manager




Rosa Environmental and Geotechnical Laboratory, LLC

QA Summary, TBT Extractions

Sample No. | Date/Time Sampled | Date/Time Extracted
TBT-01-S 7/15/98 9:02 7/15/98 14:50
TBT-02-S 7/15/98 9:55 7/15/98 14:25
TBT-03-S 7/15/98 10:45 7/16/98 10:50
TBT-04-S 7/15/98 11:24 7/16/98 13:10
TBT-05-S 7/15/98 12:05 7/16/98 13:50
TBT-06-S 7/15/98 13:55 7/16/98 17:20
TBT-07-S 7/15/98 14:35 7/16/98 18:45
TBT-08-S 7/15/98 15:35 7/16/98 17:00
TBT-09-S 7/15/98 16:55 7/17/98 8:35
TBT-10-S 7/16/98 8:45 7/17/98 9:15
TBT-11-S 7/16/98 9:20 7/17/98 10:25
TBT-12-S 7/16/98 10:35 7/17/98 12:50
TBT-13-S 7/16/98 11:40 7/17/98 13:25
TBT-14-S 7/16/98 13:10 7/17/98 16:40
TBT-15-S 7/16/98 13:55 7/17/98 17.00
TBT-16-S 7/16/98 14:30 7/17/98 20:50
TBT-17-S 7/16/98 15:00 7/17/98 19:30
TBT-18-S 7/16/98 15:45 7/18/98 9:40
TBT-19-S 7/16/98 16:45 7/17/98 20:15
TBT-20-S 7/16/98 16:45 7/17/98 10:50
TBT-21-S 7/17/98 8:31 7/18/98 8:55
TBT-22-S 7/17/98 8:57 7/18/98 10:00
TBT-23-S 7/17/98 9:40 7/18/98 12:00
TBT-24-S 7/17/98 10:23 7/18/98 13:30
TBT-25-S 7/17/98 10:48 7/18/98 16:00
TBT-26-S 7/17/98 11:23 7/18/98 16:45
TBT-27-S 7/17/98 11:54 7/18/98 16:10
TBT-28-S 7/17/98 12:31 7/18/98 16:10
TBT-29-S 7/17/98 15:48 7/19/98 9:45
TBT-30-S 7/17/98 16:22 7/19/98 8:20
TBT-31-S 7/17/98 14:29 7/19/98 13:00
TBT-32-S 7/17/98 13:51 7/19/98 11:30
TBT-33-S 7/17/98 15:08 7/19/98 13:50
TBT-34-S 7/17/98 13:16 7/19/98 11:50
TBT-35-S 7/15/98 9:55 7/16/98 8:25
TBT-36-S 7/15/98 14:35 7/16/98 17:30
TBT-37-S 7/16/98 13:20 7/17/98 15:55
TBT-38-S 7/17/98 12:30 7/19/98 12:10

Notes: All samples extracted within 48 hours of sampling.
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Rosa Environmental and Geotechnical Laboratory, LLC

QA Summary, TOC/DOC Extractions

Sample No. |Date/Time Sampled |Date/Time Extracted
TBT-01-S 7/15/98 9:02 7/21/98 9:10
TBT-02-S 7/15/98 9:55 7/21/98 10:25
TBT-03-S 7/15/98 10:45 7/21/98 9:45
TBT-04-S 7/15/98 11:24 7/21/98 10:20
TBT-05-S 7/15/98 12:05 7/21/98 10:35
TBT-06-S 7/15/98 13:55 7/21/98 11:00
TBT-07-S 7/15/98 14:35 7/21/98 10:10
TBT-08-S 7/15/98 15:35 7/21/98 9:30
TBT-09-S 7/15/98 1655 7/21/98 10:50
TBT-10-S 7/16/98 8:45 7/21/98 9:45
TBT-11-S 7/16/98 9:20 7/21/98 8:55
TBT-12-S 7/16/98 10:35 7/21/98 8:30
TBT-13-S 7/16/98 11:40 7/21/98 8:35
TBT-14-S 7/16/98 13:10 7/21/98 10:45
TBT-15-S 7/16/98 13:55 7/21/98 8:45
TBT-16-S 7/16/98 14:30 7/21/98 8:40
TBT-17-S 7/16/98 15:00 7/20/98 11:35
TBT-18-S 7/16/98 15:45 7/21/98 10:45
TBT-19-S 7/16/98 16:45 7/21/98 9:00
TBT-20-S 7/16/98 16:45 7/21/98 10:45
TBT-21-S 7/17/98 8:31 7/22/98 9:20
TBT-22-S 7/17/98 8:57 7/22/98 9:10
TBT-23-S 7/17/98 9:40 7/22/98 9:00
TBT-24-S 7/17/98 10:23 7/22/98 9:20
TBT-25-S 7/17/98 10:48 7/22/98 8:45
TBT-26-S 7/17/98 11.23 7/22/98 8:50
TBT-27-S 7/17/98 11:54 7/22/98 9:20
TBT-28-S 7/17/98 12:31 7/22/98 9:40
TBT-29-S 7/17/98 15:48 7/22/98 10:20
TBT-30-S 7/17/98 16:22 7/22/98 8:30
TBT-31-S 7/17/98 14:29 7/22/98 9:40
TBT-32-S 7/17/98 13:51 7/21/98 12:20
TBT-33-S 7/17/98 15:08 7/20/98 15:45
TBT-34-S 7/17/98 13:16 7/20/98 15:15
TBT-35-S 7/15/98 9:55 7/20/98 11:05
TBT-36-S 7/15/98 14.35 7/22/98 10:40
TBT-37-S 7/16/98 13:20 7/22/98 10:20
TBT-38-S 7/17/98 12:30 7/22/98 8:35

1022-001
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Rosa Environmental and Geotechnical Laboratory, LLC

AL bR

QA Summary, TBT Re-extractions

Sample No. |Date/Time Sampled |Date/Time Extracted
TBT-12-S 7/16/98 10:35 7/30/98 9:20
TBT-15-S 7/16/98 13:55 7/28/98 12:55
TBT-16-S 7/16/98 14:30 ~7/28/98 14:10
TBT-17-S 7/16/98 15:00 7/29/98 14:50
TBT-18-S 7/16/98 15:45 7/29/98 10:20
TBT-19-S 7/16/98 16:45 7/29/98 9:45
TBT-20-S 7/16/98 16:45 7/29/98 14:00

1022-001



Client: EVS Environment Consultants Service Request:

Project: WSOU TBT Study Date Collected:

Sample Matrix:  Water Date Reccived:
Date Extracted:
Date Analyzed:

Butyltins 1n Porewater
Units ug/L (ppb)
Analyte Tributyltin
Method Reporting Limit 001

Sample Name Lab Code

TBT-01-PD K9804760-001 002

98626 K9804760-002 ND

TBT-02-PT K9804760-003 0.48

TBT-36-PD K9804760-004 0.19

TBT-35-PD K9804760-005 015

TBT-08-PT K9804760-006 038

TBT-02-PD K9804760-007 0.38

TBT-08-PD K9804760-008 0.21

Method Blank K980721-WB ND

Approved By (M Date 27 -3. 78

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

4A/120594
047605VG VNJ - 4A 7/30/98

Y

K9804760
7/15/98
7/18/98
7/21/98
7/28/98

Page No

00003



Client: EVS Environment Consultants

COLUMBIA ANALYTICAL SERVICES, INC.

Project: WSOU TBT Study
Sample Matrix:  Water

Sample Name

TBT-35-PT
TBT-01-PT
TBT-36-PT
TBT-03-PD
TBT-05-PD
TBT-04-PD
TBT-05-PT
TBT-04-PT
" TBT-03-PT
Method Blank

Approved By.

Analyte’
Method Reporting Limit-

Lab Code

K9804760-009
K9804760-010
K9804760-011
K9804760-012
K9804760-013
K9804760-014
K9804760-015
K9804760-016
K9804760-017
K980722-WB

Analytical Report

Butyltins 1n Porewater
Units ug/L (ppb)

Tributyltin
001

0.28
0.06
0.26
0.45
0.16
0.15
0.22
0.29
0.51

4A/120594
04760SVG VN2 - 4A 7/30/9R

-
o

Date

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

¥ 3-8

K9804760
7/16/98
7/18/98
7/22/98
7/29/98

Page No

00004



Client: EVS Environment Consultants

COLUMBIA ANALYTICAL SERVICES, INC.

Project: WSOU TBT Study

Sample Matrix: Water

Sample Name

TBT-06-PT
TBT-06-PD
TBT-07-PT
TBT-07-PD
TBT-09-PT
TBT-09-PD
TBT-10-PT
TBT-10-PD
Method Blank

Approved By: Q‘/‘Q

Analyte.
Method Reporting Limit:

Lab Code

K9804760-018
K9804760-019
K9804760-020
K9804760-021
K9804760-022
K9804760-023
K9804760-024
K9804760-025
K980723-WB

Analytical Report

Butyltins in Porcwater
Units ug/L (ppb)

Tributyltin
001

0.30
0.11
0.16
0.13
0.27
0.21
001
001

Date

Service Request:
Date Collected:
Date Reccived:
Date Extracted:
Date Analyzed:

v-3-7%

4A/120594
04760SVG VN1 - 4A 7/70/9%

7

K9804760
7/17/98
7/18/98
7/23/98
7/29/98

Page No

000065



APPENDIX A

LABORATORY QA/QC RESULTS
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804760
Project: WSOU TBT Study Date Collected: 7/15/98
Sample Matrix: Water Date Received: 7/18/98

Date Extracted: 7/21/98
Date Analyzed: 7/28/98

Surrogate Recovery Summary
Butyltins in Porewater

Percent Recovery Percent Recovery
Sample Name Lab Code Tripropyitin Tripentyltin
TBT-01-PD K9804760-001 53 60
98626 K9804760-002 61 75
TBT-02-PT K9804760-003 57 47
TBT-36-PD K9804760-004 64 75
TBT-35-PD K9804760-005 57 58
TBT-08-PT K9804760-006 61 47
TBT-02-PD K9804760-007 54 50
TBT-08-PD ' K9804760-008 63 52
TBT-35-PD K9804760-005MS 62 60
TBT-35-PD K9804760-005DMS 65 60
Lab Control Sample K980721-WL 55 62
Method Blank K980721-WB 50 65
CAS Acceptance Limits: 20-113 20-133
Approved By: ql{') Date: ; -3-78
SUR2/102194
04760SVQ VN1 - sur 773098 O Page No
00007



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC,

EVS Environment Consultants

WSOU TBT Study

Sample Matrix: Water

QA/QC Report

Surrogate Recovery Summary

Butyltins in Porewater

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Percent Recovery

K9804760
7/16/98
7/18/98
7/22/98
7/28-29/98

Percent Recovery

Sample Name Lab Code Tripropyltin Tripentyltin
TBT-35-PT K9804760-009 64 71
TBT-01-PT K9804760-010 109 104
TBT-36-PT K9804760-011 75 65
TBT-03-PD K9804760-012 77 56
TBT-05-PD K9804760-013 81 69
TBT-04-PD K9804760-014 81 62
TBT-0S-PT K9804760-015 80 62
TBT-04-PT K9804760-016 81 72
TBT-03-PT K9804760-017 73 48
Lab Control Sample K980722-WL 87 73
Lab Control Sample K980722-WL2 86 75
Method Blank K980722-WB 83 99
CAS Acceptance Limits: 20-113 20-133
Approved By: C){"Q Date: 37‘ 3-7¢
SUR2/102194 y

04760SVG VN2 - sur 7/30/98

Page No

00008



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804760
Project: WSOU TBT Study Date Collected: 7/17/98
Sample Matrix: Water Date Received: 7/18/98

Date Extracted: 7/23/98
Date Analyzed: 7/29/98

Surrogate Recovery Summary
Butyltins in Porewater

Percent Recovery Percent Recovery
Sample Name Lab Code Trpropyltin Tripentyltin
TBT-06-PT K9804760-018 52 62
TBT-06-PD K9804760-019 33 57
TBT-07-PT K9804760-020 56 70
TBT-07-PD K9804760-021 54 55
TBT-09-PT K9804760-022 60 55
TBT-09-PD K9804760-023 78 61
TBT-10-PT K9804760-024 58 58
TBT-10-PD K9804760-025 60 60
Lab Control Sample K980723-WL 52 68
Lab Control Sample K980723-WL2 49 70
Method Blank K980723-WB 47 61

CAS Acceptance Limits. 20-113 . 20-133
Approved By: CM Date. 7’ 378
SUR2/102194 U
04760SVG VN3 - su1 7/30/98 Page No
00009



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804760
Project: WSOU TBT Study Date Collected: 7/15/98
Sample Matrix:  Water Date Received: 7/18/98

Date Extracted: 7/21/98
Date Analyzed: 7/28/98

Matrix Spike/Duplicate Matrix Spike Summary

Butyltins in Porewater
Units ug/L (ppb)

Sample Name. TBT-35-PD

Lab Code: K9804760-005
Percent Recovery
CAS Relative

Spike Level Sample Spike Result Acceptance Percent
Analyte MS DMS Resut MS DMS MS DMS Limits  Difference
Tributyltin 025 025 015 0.40 0.47(A) 100 128 23-127 16
A Outside acceptance limits, see case narrative
Approved By @/Q Date: ¥-3-78
DMSISOTY060194

04760SVG VNI - dms 7/30/98 Page No

00610



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804760
Project: WSOU TBT Study Date Collected: NA
LCS Matrix: Water Date Received: NA
Date Extracted: 7/21/98
Date Analyzed: 7/28/98
Laboratory Control Sample Summary
Butyltins in Porewater
Units' ug/L (ppb)
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Limits
Tributyltin 0.25 0.18 72 20-138
Approved By. C—M Date. ¥ 3-8
LCSOTS/060194
04760SVQ VNI - LCS 7/30/98 Page No
1
00011



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804760
Project: WSOU TBT Study Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 7/22/98
Date Analyzed: 7/28/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Butyltins in Porewater

Units: ug/L (ppb)

Percent Recovery

CAS Relative
True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference
Tributyltin 0.25 0.25 0.23 0.23 92 92 20-138 <1
Approved By: Qa/:_/) Date. 8- 3-98
DLCS/032395
04760SVG VN2 - DLCS 7/30/98 Page No

00012



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9804760
Project: WSOU TBT Study Date Collected: NA

LCS Matrix: Water Date Received: NA
Date Extracted: 7/23/98

Date Analyzed: 7/29/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Butyltins in Porewater

Units. ug/L (ppb)

Percent Recovery

CAS Relative
True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference
Tributyltin 0.25 025 0.17 0.18 68 72 20-138 6
Approved By. % Date ? -3.98
DLCS/032295
04760SVG VN2 - DLCS 7/30/9 Page No
000i3



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9804760
Project: WSOU TBT Study Calibration Date: 7/28/98
Date Analyzed: 7/28-29/98

Continuing Calibration Verification (CCV) Summary
Butyltins 1n Porewater
Butyltins-GC
Units. ug/L (ppb)

True CCV1l  Percent CCV2 Percent CCV3 Percent CCV4  Percent
Analyte Value  Result Recovery Result Recovery Result Recovery Result Recovery

Tributyltin 500 536 107 . 572 114 571 114 584 117

Approved By Q”-‘-_’) Date: j’ 3.5
CCV 1-4/042795 y

04760SVG VN3 - CCV 1-4 8/7V98 Page No

000i4d



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804760
Project: WSOU TBT Study Calibration Date: 7/28/98
Date Analyzed: 7/28-29/98
Continuing Calibration Blank (CCB) Summary
Butyltins in Porewater
Butyltins-GC
Units: pg/L (ppb)
CCB1 CCB2 CCB3 CCB4
Analyte MRL Result Result Result Result
Tributyltin 0.01 ND ND ND ND
(
Approved By % Date: 7-9 - %
{&CCBMRI1/120594 U
04760SVG VN3 - CCBMRL (1) & V9R Page No

000i9d



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environmental Consultants Service Request No.: K9804815
Project: WSOU TBT Study Date Received: 7/21/98
Sample Matrix:  Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), Initial/Continuing Calibration
Verification Standards ACV/CCV), and Initial/Continuing Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch:

Due to an error during the sample preparation steps for the TBT analysis of samples TBT-15, 16, 17, 18, 19 and
20, the sample extracts were lost. Additional pore waters were received for these samples on 7/31/98 and will be
reported under separate cover (K9805084).

The Matrix Spike (MS) recoveries of TBT for samples TBT-34-PT and TBT-32-PT were outside the normal CAS
control limits because of suspected matrix interference. Recovery of TBT in the LCS was acceptable and all

surrogate recoveries were within control limits indicating that the analysis was within control. No further
corrective action was taken.

Approved by A Date 8//(" /9&’

00003

B |



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOU TBT Study Date Collected: 7/17/98
Sample Matrix:  Water Date Received: 7/21/98

Date Extracted: 7/23/98
Date Analyzed: 7/29/98

Butyltins 1n Porewater

Units ug/L (ppb)

Analyte Tributyltin

Method Reporting Limit. 001
Sample Name Lab Code
TBT-11-PT K9804815-001 0.10
TBT-11-PD K9804815-002 0.07
TBT-12-PT K9804815-003 051
TBT-12-PD K9804815-004 024
TBT-13-PT K9804815-005 0.47
TBT-13-PD K9804815-006 0.37
TBT-14-PT K9804815-007 0.58
TBT-14-PD K9804815-008 031
TBT-37-PT K9804815-009 0.85
TBT-37-PD K9804815-010 058
Method Blank K980723-SB ND

Approved By: j(é)%?/l/d Lﬂéu%lZ/A Date. __ 8- - 9( 00004

AA1203845SVG IGI - 4A R/5/98 Page No




Client: EVS Environment Consultants

COLUMBIA ANALYTICAL SERVICES, INC.

Project: WSOU TBT Study

Sample Matrix:  Water

Sample Name

TBT-21-PT
TBT-21-PD
TBT-22-PT
TBT-22-PD
TBT-23-PT
TBT-23-PD
TBT-24-PT
TBT-24-PD
Method Blank

Approved By Qf’.‘)

Analyte.
Method Reporting Limit

Lab Code

K9804815-023
K9804815-024
K9804815-025
K9804815-026
K9804815-027
K9804815-028
K9804815-029
K9804815-030
K980724-SB

Analytical Report

Butyltins in Porewater

Units' ug/L (ppb)

Tributyltin
001

051
0.38
0.29
0.09
0.24
0.14
0.33
014

Date.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Ch

>-7%

AA/1203815SVG VNI - 4A /598

K9804815
7/18/98
7/21/98
7/24/98
7/30/98

00005

Page No
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Client:
Project:
Sample Matrix;

Sample Name

TBT-25-PT
TBT-25-PD
TBT-26-PT
TBT-26-PD
TBT-27-PT
TBT-27-PD
TBT-28-PT
TBT-28-PD
TBT-34-PT
TBT-34-PD
TBT-32-PD
TBT-31-PT
TBT-31-PD
TBT-33-PT
TBT-33-PD
TBT-29-PT
Method Blank

Approved By

EVS Environment Consultants

COLUMBIA ANALYTICAL SERVICES, INC.

WSOU TBT Study

Water

s

_ Analyte:
Method Reporting Limit:

Lab Code

K9804815-031
K9804815-032
K9804815-033
K9804815-034
K9804815-035
K9804815-036
K9804815-037
K9804815-038
K9804815-039
K9804815-040
K9804815-042
K9804815-043
K9804815-044
K9804815-045
K9804815-046
K9804815-047
K980725-SB

Analytical Report

Butyluns 1n Porewater
Units' ug/L (ppb)

Tributyltin
001

0.44
0.26
0.17
013
0.97
0.71
074
064
0.19
014
028
150
1.49
0.11
0.09
1.87

Date-

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Y- s 78

4A/120594

7

M

04B155VG VN2 - 4A Ws/98

K9804815

7/19/98
7/21/98
7/25/98
7/30/98

00006

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EVS Environment Consultants Service Request: K9804815
Project: WSOU TBT Study Date Collected: 7/19/98
Sample Matrix:  Water Date Received: 7/21/98
Date Extracted: 7/26/98
Date Analyzed: 7/30-31/98
Butyltins 1n Porewater
Units: ug/L (ppb)
Analyte: Tributyltin

Method Reporting Limit: 001
Sample Name Lab Code
TBT-32-PT K9804815-041 0.35
TBT-29-PD K9804815-048 1.29
TBT-30-PT K9804815-049 0.90
TBT-30-PD K9804815-050 0.76
TBT-38-PT K9804815-051 0.64
TBT-38-PD K9804815-052 0.5]
TBT-LCS-PT K9804815-053 0.12
TBT-LCS-PD K9804815-054 0.11
Method Blank K980726-SB ND
Approved By: gé Date: ﬂ S-78 0 0 0 0 7

4A/120554

048155VG VN3 - 4A &/5/98

4

Page No



> ) N 1 N i .
—— o

APPENDIX A

LABORATORY QA/QC RESULTS
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants

Project: WSOU TBT Study
Sample Matrix: Water

Sample Name

TBT-11-PT
TBT-11-PD
TBT-12-PT
TBT-12-PD
TBT-13-PT
TBT-13-PD
TBT-14-PT
TBT-14-PD
TBT-37-PT
TBT-37-PD

Lab Control Sample
Lab Control Sample
Method Blank

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Surrogate Recovery Summary
Butyltins in Porewater

Lab Code

K9804815-001
K9804815-002
K9804815-003
K9804815-004
K9804815-005
K9804815-006
K9804815-007
K9804815-008
K9804815-009
K9804815-010
K980723-SL
K980723-SL2
K980723-SB

CAS Acceptance Limits:

noeton_2brh W enell

Percent Recovery
Tripropyltin

71
62
63
60
56
58
59
52
58
79
52
49
47

20-113

Date: -~ ~

SUR2/102194
048158VQ IGI - sur 8/5/98

K9804815

7/17/98
7/21/98
7/23/98
7/29/98

Percent Recovery
Trnipentyltin

65
60
53
65
53
47
52
52
47
71
68
70
61

20-133

00009

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study

Sample Matrix: Water

Surrogate Recovery Summary
Butyltins 1n Porewater

Service Request:
Date Collected:
Date Recceived:

Date Extracted:
Date Analyzed:

Percent Recovery

K9804815
7/18/98
7/21/98
7/24/98
7/30/98

Percent Recovery

Sample Name Lab Code Tnpropyltin Tripentyltin
TBT-21-PT K9804815-023 84 72
TBT-21-PD K9804815-024 83 82
TBT-22-PT K9804815-025 74 74
TBT-22-PD K9804815-026 70 76
TBT-23-PT K9804815-027 70 72
TBT-23-PD K9804815-028 64 73
TBT-24-PT K9804815-029 74 66
TBT-24-PD K9804815-030 86 79

Lab Control Sample K980724-SL 63 81
Method Blank K980724-SB 70 73

CAS Acceptance Limits. 20-113 20-133

Approved By’ Qf's Date: o- S-938 0001 0

SURE 98184 VN1 - sur &/s/98

v

Page No
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Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

WSOU TBT Study

Sample Matrix: Water

Sample Name

TBT-25-PT
TBT-25-PD
TBT-26-PT
TBT-26-PD
TBT-27-PT
TBT-27-PD
TBT-28-PT
TBT-28-PD
TBT-34-PT
TBT-34-PD
TBT-32-PD
TBT-31-PT
TBT-31-PD
TBT-33-PT
TBT-33-PD
TBT-29-PT
TBT-34-PT
TBT-34-PT

Lab Control Sample

Method Blank

Approved By

SURY102194

04815SVG VN2 - qur 8/5/98

-

QA/QC Report

Surrogate Recovery Summary

Lab Code

K9804815-031
K9804815-032
K9804815-033
K9804815-034
K9804815-035
K9804815-036
K9804815-037
K9804815-038
K9804815-039
K9804815-040
K9804815-042
K9804815-043
K9804815-044
K9804815-045
K9804815-046
K9804815-047

K9804815-039MS

K9804815-039DMS

K980725-SL
K980725-SB

CAS Acceptance Limits

Butyltins in Porewater

Service Request:

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Percent Recovery
Tripropyltin

87
41
59
62
91
67
83
94
77
53
83
84
91
97
91
77
70
68
63
46

20-113

Date

4

K9804815
7/19/98
7/21/98
7/25/98
7/30/98

Tripentyltin

56
51
63
66
59
59
56
64
67
61
75
69
86
90
89
80
90
75
84
60

20-133

Y

000

Page

Percent Recovery

11



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants

Project: WSOU TBT Study

Sample Matrix: Water

Surrogate Recovery Summary
Butyltins 1n Porewater

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Percent Recovery

K9804815
7/19/98
7/21/98
7/26/98
7/30-31/98

Percent Recovery

Sample Name Lab Code Tripropyltin Tripentyltin
TBT-32-PT K9804815-041 68 65
TBT-29-PD K9804815-048 64 72
TBT-30-PT K9804815-049 72 67
TBT-30-PD K9804815-050 70 59
TBT-38-PT K9804815-051 77 60
TBT-38-PD K9804815-052 93 61
TBT-LCS-PT K9804815-053 82 50
TBT-LCS-PD K9804815-054 74 70
TBT-32-PT K9804815-041MS 72 81
TBT-32-PT K9804815-041DMS 70 80
Lab Control Sample K980726-SL 47 57
Method Blank K980726-SB 76 70
CAS Acceptance Limits 20-113 20-133

Approved By: Q(Q Date: f' 5-7%

SUR2/102194
04815SVQ VN3 - sur 8/5/98

v

00012

Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804815
Project: WSOU TBT Study Date Collected: 7/19/98
Sample Matrix:  Water Date Received: 7/21/98

Date Extracted: 7/25/98
Date Analyzed: 7/30/98

Matrix Spike/Duplicate Matrix Spike Summary

Butyltins 1n Porewater

Units: ug/L (ppb)

Sample Name TBT-34-PT

Lab Code: K9804815-039
Percent Recovery
CAS Relative

Spike Level © Sample Spike Result Acceptance  Percent
Analyte MS DMS Result MS DMS MS DMS Limits  Difference
Tributyltin 029 029 0.19 0.68 0.78 169(A) 203(A)  23-127 14
A Outside acceptance limits; see case narrative

(
Approved By. 1)4 Date: g-5-7%8 00013
DMS1SOTS/060194 ﬂ ) oo
04815SVG VN2 - dms /598 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9804815
Project: WSOU TBT Study Date Collected: 7/19/98
Sample Matrix:  Water Date Reccived: 7/21/98

Date Extracted: 7/26/98
Date Analyzed: 7/31/98

Matrix Spike/Duplicatc Matnix Spike Summary

Butyltins in Porcwater

Units ug/L (ppb)

Sample Name- TBT-32-PT

Lab Code K9804815-041
Percent Recovery
CAS Relative

Spike Level Sample Spike Result Acceptancc  Percent
Analyte MS DMS Result MS DMS MS DMS Limits  Difference
Tributyltin 037 037 035 095 086 162(A) 138(A) 23-127 10
A Outside acceptance himits, see case narrative
Approved By. Qé Date- & S-o¢ 0 0 01 4

DMS1SOTS/060194 V

04815SVG VN3 - dins R/5/98 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Service Request: K9804815
Date Collected: NA
Date Received: NA
Date Extracted: 7/23/98
Date Analyzed: 7/29/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

Client: EVS Environment Consultants
Project: WSOU TBT Study
L.CS Matrix: Water

True Value
Analyte LCS DLCS
Tributyltin 0.25 0.25

Butyltins in Porewater

Units: ug/L (ppb)

Percent Recovery

CAS Relative
Result Acceptance Percent
LCS DLCS LCS DLCS Limits Difference
0.17 0.18 68 72 20-138 6

Date: _(? - \5‘ gg

Approved By: 20/97 76{ & WZQMLZ/M

DLCS/022395
048155VG JGI - DLCS 7/29/9R

Page No

00015



Clicnt:
Project:
LCS Matrix:

Analyte

Tributyltin

Approved By:

LCSOTS/060194

COLUMBIA ANALYTICAL SERVICES,

QA/QC Report

EVS Environment Consultants
WSOU TBT Study
Water

Laboratory Control Sample Summary
Butylitins in Porewater

Units: ug/L (ppb)

True
Value Result
0.25 0.19

e

INC.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Percent
Recovery

76

K9804815
NA

NA
7/24/98
7/30/98

CAS
Percent
Recovery
Acceptance
Limits

20-138

04815SVG VNI - LCS 8/5/98

N
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Client:
Project:
LCS Matrix:

Analyte

Tributyltin

Approved By:

LCSOTS/060194

048155VG VN2 - LCS 8/5/98

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
EVS Environment Consultants Service Request:
WSOU TBT Study Date Collected:
Water Date Received:
Date Extracted:
Date Analyzed:
Laboratory Control Sample Summary
Butyltins in Porewater
Units ug/L (ppb)
True Percent
Value Result Recovery
0.25 0.21 84

K9804815
NA

NA
7/25/98
7/30/98

CAS
Percent
Recovery
Acceptance
Limits

20-138

?’3 Date: g’ g- ?X

00047



Client:
Project:
LCS Matrix:

Analyte

Tributyltin

Approved By:

LCSOTS/060194

COLUMBIA ANALYTICAL SERVICES,
QA/QC Report
EVS Environment Consultants
WSOU TBT Study
Water

Laboratory Control Sample Summary
Butyltins in Porewater

Units: ug/L (ppb)

True
Value Result
025 0.12

e

INC.

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Percent
Recovery

48

K9804815
NA

NA
7/26/98
7/30/98

CAS
Percent
Recovery
Acceptance
Limits

20-138

Date: 37 -5~ 7y

4

04815SVQ VN3 - LCS &/5/98

00018

Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815

Project: WSOU TBT Study Calibration Date: 7/28/98
Date Analyzed: 7/29/98

Continuing Calibration Verification (CCV) Summary
Butyltins
Butyltins-GC
Units: pug/L (ppb)

True CCV1l  Percent CCV2  Percent CCV3  Percent CCV4  Percent
Analyte Value Result Recovery Result Recovery Result Recovery Result Recovery
Tri-n-butyltin 500 561 112 571 114 584 117 565 113
Approved By: % 7(,/& %&W’Uﬁ@ Date: /9— H~ 9&7/
CCV 1-4042795
00019

04B15SVG JQL - CCV 1-4 7/30/98

Page No



Client:
Project:

Analyte
Tributyltin

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

EVS Environment Consultants

Service Request: K9804815

WSOU TBT Study Calibration Date: 7/28/98
Date Analyzed: 7/29/98

Continuing Calibration Blank (CCB) Summary

Butyltins
Butyltins-GC
Units ug/L (ppb)
CCB1 CCB2 CCB3
MRL Result Result Result
001 ND ND ND

Approved By %;%éa Lﬂjiaunié;) pate _8-9-K

1&CCBMRL/120594

048155VG SGI - CCBMRI. (1) &/5/98

CCB4
Result

ND

00020

Page No
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOU TBT Study Calibration Date: 7/28/98
. Date Analyzed: 7/30/98

Continuing Calibration Verification (CCV) Summary

Butyltins
Butyltins-GC
Units: pg/L (ppb)

True CCVv1 Percent CCV2  Percent CCV3 Percent  CCV4 Percent
Analyte Value  Result Recovery Result Recovery Result Recovery Result Recovery
Tributyltin 500 568 114 601 120 611 122 598 120
Approved By: % Date: 7 s- 75
CCV 1-4042795 0

00021
04815S8VG VN3 - CCV -4 8/5/98 Page No



COLUMBIA ANALYTICAL SERVICES, INC,

Client: EVS Environment Consultants
Project: WSOU TBT Study

QA/QC Report

Service Request: K9804815

Calibration Date: 7/28/98
Date Analyzed: 7/31/98

Continuing Calibration Verification (CCV) Summary
Butyltins
Butyltins-GC

Units. pg/L (ppb)

True CCVS  Percent CCV6  Percent
Analyte Value Result Recovery Result Recovery
Tributyltin 500 616 123 638 128
Approved By: Q{/‘,ﬁ pate & S-78

CCV 5-8/042795

048155VG VN3 - CCV 53-8 8/5/98

v

NP2

Page No

-



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815

Project: WSOU TBT Study Calibration Date: 7/28/98
Date Analyzed: 7/30/98

Continuing Calibration Blank (CCB) Summary
Butyltins
Butyltins-GC

Units pg/L (ppb)

CCB1 CCB2 CCB3 CCB4
Analyte MRL Result Result Result Result
Tributyltin 0.01 ND ND ND ND
Approved By CM Date. g‘ S-78
1&CCBMR1/120594
00023
0481 58VG VN1 - CCBMRL (1) ®/S/9R Page No



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants . Service Request: K9804815
Project: WSOU TBT Study Calibration Date: 7/28/98
Date Analyzed: 7/31/98

Continuing Calibration Blank (CCB) Summary
Butyltins
Butyltins-GC
Units ug/L (ppb)

CCBS CCB6
Analyte MRL Result Result
Tributyltin 001 ND ND
Approved By 9(’«’ Datc % S$-?3
1&CCBMRL/120594 &
00074
Page No

04815$VG VN3 - CCBMRL (2) #/5/98



' COLUMBIA ANALYTICAL SERVICES, INC.
' Analytical Report
Clicnt: EVS Environment Consultants Service Request: K9804937
l Project: WSOU TBT Study Date Collected: 7/20-22/98
Sample Matrix: Water Date Received: 7/24/98
Date Extracted: NA
l Date Analyzed: 8/4/98
Carbon, Total Organic (TOC)
EPA Method 415.1
l Units mg/L (ppm)
' Sample Name Lab Code MRL Result
l TBT-01-TOC K9804937-001 0.5 138
TBT-02-TOC K9804937-003 05 105
TBT-03-TOC K9804937-005 05 24.7
' TBT-04-TOC K9804937-007 05 196
TBT-05-TOC K9804937-010 05 148
TBT-06-TOC K9804937-011 05 15.9
I TBT-07-TOC K9804937-013 05 11.0
TBT-08-TOC K9804937-015 05 152
_ TBT-09-TOC K9804937-017 05 126
l TBT-10-TOC K9804937-019 05 78
TBT-11-TOC K9804937-021 0.5 21.2
TBT-12-TOC K9804937-023 0.5 18.9
TBT-13-TOC K9804937-025 0.5 - 8.8
l TBT-14-TOC K9804937-027 05 169
TBT-15-TOC K9804937-029 05 133
' TBT-16-TOC K9804937-031 05 150
I TBT-17-TOC K9804937-033 05 84
TBT-18-TOC K9804937-035 05 154
TBT-19-TOC K9804937-037 05 85
' TBT-20-TOC K9804937-039 0.5 16 6
TBT-21-TOC K9804937-041 05 15.7
- TBT-22-TOC K9804937-043 05 327
' TBT-23-TOC K9804937-045 05 14 6
TBT-24-TOC K9804937-047 05 18.7
' TBT-25-TOC K9804937-049 0.5 399
l Approved By: — 2N\ Date: % “D'q Y
IAMRL/102594 O
0493TWET LJI - TOCW #/10/98 Page No
| 00003



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

WSOU TBT Study

Sample Matrix: Water

Sample Name

TBT-26-TOC
TBT-27-TOC
TBT-28-TOC
TBT-29-TOC
TBT-30-TOC
TBT-31-TOC
TBT-32-TOC
TBT-33-TOC
TBT-34-TOC
TBT-35-TOC
TBT-36-TOC
TBT-37-TOC
TBT-38-TOC

Method Blank-unfiltered

Method Blank

Approved By

1AMRL/102594

Analytical Report

Carbon, Total Organic (TOC)

Lab Code

K9804937-051
K9804937-053
K9804937-055
K9804937-057
K9804937-059
K9804937-061
K9804937-063
K9804937-065
K9804937-067
K9804937-069
K9804937-071
K9804937-073
K9804937-075
K9804937-078
K9804937-MB

EPA Method 415 1
Units mg/L (ppm)

LAt

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
05
05
05
0.5
05
05
05

Date

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Result

133
143
185
107
224
151
187
80
186
240
112
243
280
18
ND

0493TWET LJ1 - TOCW (2) 8/10/98

K9804937
7/20-22/98
7/24/98
NA

8/4/98

V//a/@y

6004



l COLUMBIA ANALYTICAL SERVICES, INC.

' Analytical Report
Client: EVS Environment Consultants Service Request: K9804937

l Project: WSOU TBT Study Date Collected: 7/20-22/98
Sample Matrix: Water Date Received: 7/24/98

Date Extracted: NA
'- Date Analyzed: 8/4/98
Carbon, Dissolved Organic (DOC)
EPA Method 415 1

' Units mg/L. (ppm)

I Sample Name Lab Code MRL Result

l TBT-01-DOC K9804937-002 05 10.2
TBT-02-DOC K9804937-004 05 87

. TBT-03-DOC K9804937-006 05 197

l TBT-04-DOC K9804937-008 0.5 172
TBT-05-DOC K9804937-009 05 12.9
TBT-06-DOC K9804937-012 0.5 140

l TBT-07-DOC K9804937-014 0.5 12.5
TBT-08-DOC K9804937-016 05 143
TBT-09-DOC K9804937-018 0S 12.7

l TBT-10-DOC K9804937-020 05 76
TBT-11-DOC K9804937-022 05 12.2
TBT-12-DOC K9804937-024 0.5 17.4
TBT-13-DOC K9804937-026 05 74

I TBT-14-DOC K9804937-028 05 16 3
TBT-15-DOC K9804937-030 05 114
TBT-16-DOC K9804937-032 05 153

' TBT-17-DOC K9804937-034 05 89
TBT-18-DOC K9804937-036 05 146
TBT-19-DOC K9804937-038 05 7.7

l TBT-20-DOC K9804937-040 05 14.3
TBT-21-DOC K9804937-042 05 13.8
TBT-22-DOC K9804937-044 05 247

l TBT-23-DOC K9804937-046 05 14 1
TBT-24-DOC K9804937-048 0.5 170

. TBT-25-DOC K9804937-050 05 32.9

l Approved By \/XQ/—\// Date. Yv J16193

. lAMRl;A::::::ETLII - doc B/1O/98 () 0:8!@ 0 5



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

WSOU TBT Study

Sample Matrix: Water

Sample Name

TBT-26-DOC
TBT-27-DOC
TBT-28-DOC
TBT-29-DOC
TBT-30-DOC
TBT-31-DOC
TBT-32-DOC
TBT-33-DOC
TBT-34-DOC
TBT-35-DOC
TBT-36-DOC
TBT-37-DOC
TBT-38-DOC

Method Blank-filtered

Method Blank

Approved By

1AMRL/102594

Analytical Report

Service Request:
Date Collected:
Date Received:
Date Extracted:

K9804937
7/20-22/98
7/24/98
NA

8/4/98

Date Analyzed:
Carbon, Dissolved Organic (DOC)
EPA Method 415 1
Units mg/L (ppm)
Lab Code MRL Result
K9804937-052 05 13 1
K9804937-054 05 296
K9804937-056 05 17 4
K9804937-058 05 94
K9804937-060 05 300
K9804937-062 05 14 5
K9804937-064 05 16 4
K9804937-066 05 63
K9804937-068 05 14 4
K9804937-070 05 186
K9804937-072 05 111
K9804937-074 05 198
K9804937-076 05 224
K9804937-077 05 16
K9804937-MB 05 ND
AN~ 2 lte1%Y

0493TWET LJI - doc (2) 8/10/98

Q

00:006



APPENDIX A

LABORATORY QA/QC RESULTS
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

60008

Clicent: EVS Environment Consultants Service Request: K9804937
Project: WSOU TBT Study Date Collected: 7/22/98
Sample Matrix: Water Date Received: 7/24/98
Date Analyzed: 8/4/98
Carbon, Total Organic (TOC)
EPA Method 415.1
Units mg/L (ppm)
LABORATORY CONTROL SAMPLE
Truc Measured Percent
Value Value Recovery
Source: APG 1075 Lot #19321 480 48 4 101
APG 1075 Lot #19321 48.0 493 103
APG 1075 Lot #19321 480 496 103
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 1 Result 25.0 245 98
CCV 2 Result 250 249 100
CCV 3 Result 25.0 24.9 100
CCV 4 Result 250 247 99
CCV 5 Result 250 252 101
CCV 6 Result 250 248 99
LABORATORY BLANK Blank
MRL Value
CCB 1 Result 05 ND
CCB 2 Result 05 ND
CCB 3 Result 05 ND
CCB 4 Resuit 05 ND
CCB 5 Result 05 ND
CCB 6 Result 05 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
TBT-03-TOC K9804937-005D 05 247 248 248 <l
TBT-20-TOC K9804937-039D 05 16.6 16 1 16 4 3
TBT-33-TOC K9804937-065D 05 80 77 78 4
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
TBT-03-TOC K9804937-005MS 05 125 24 7 155 104
TBT-20-TOC K9804937-039MS 05 125 16.6 144 102
TBT-33-TOC K9804937-065MS 05 500 80 60.2 104
Approved By T OAON Date 75)‘ ol 3
o SRR wiomn (\



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: EVS Environment Consultants

Project: WSOU TBT Study
Sample Matrix: Water

Service Request: K9804937
Date Collected: 7/22/98
Date Received: 7/24/98
Date Analyzed: 8/4/98

Carbon, Dissolved Organic (DOC)

EPA Method 415 1
Umts mg/L (ppm)

LABORATORY CONTROL SAMPLE

True Measured Percent
Value Value Recovery
Source. APG 1075 Lot #19321 480 48.1 100
APG 1075 Lot #19321 48 0 49.7 104
APG 1075 Lot #19321 48 0 491 102
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Valuc Recovery
CCV 8 Result 250 253 101
CCV 9 Result 250 245 98
CCV 10 Result 250 25.1 100
CCV 11 Result 250 250 100
CCV 12 Result 250 252 101
CCV 13 Result 250 24 8 99
LABORATORY BLANK Blank
MRL Value
CCB 8 Result 05 ND
CCB 9 Result 05 ND
CCB 10 Result 05 ND
CCB 11 Result 05 ND
CCB 12 Result 05 ND
CCB 13 Result 05 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
TBT-02-DOC K9804937-004D 05 87 90 88 3
TBT-28-DOC K9804937-056D 05 17 4 179 176 3
TBT-33-DOC K9804937-066D 05 63 62 62 2
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Resuit Recovery
TBT-02-DOC K9804937-004MS 05 125 87 138 103
TBT-28-DOC K9804937-056MS 05 500 17 4 69 4 104
TBT-33-DOC K9804937-066MS 05 500 63 586 105
Approved By /}zﬂw Date- ?{ l19Y
SRS 41000 /S’ o



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Service Request: K9805084
Date Collected: 7/28/98
Date Received: 7/31/98
Date Extracted: 8/4/98
Date Analyzed: 8/8-9/98

Client: EVS Environment Consultants
Project: WSOU TBT Study/1022-001
Sample Matrix: Walter

Butyltins 1in Porewater
Umits ug/L (ppb)

Analyte. Tributyltin

Method Reporting Limit: 001
Sample Name Lab Code
TBT-15-PT/Re-Extract K9805084-001 024
TBT-15-PD/Re-Extract K9805084-002 0.13
TBT-16-PT/Re-Extract K9805084-003 0.36
TBT-16-PD/Re-Extract K9805084-004 0.44
TBT-17-PT/Re-Extract K9805084-005 0.02
TBT-17-PD/Re-Extract K9805084-006 002
TBT-18-PD/Re-Extract K9805084-007 006
TBT-18-PT/Re-Extract K9805084-008 0.08
TBT-19-PT/Re-Extract K9805084-009 0.08
TBT-19-PD/Re-Extract K9805084-010 0.06
TBT-20-PT/Re-Extract K9805084-011 101
TBT-20-PD/Re-Extract K9805084-012 041
TBT-12-PT/Re-Extract K9805084-013 046
TBT-12-PD/Re-Extract K9805084-014 037
Method Blank K980804-SB ND

4A/120594
05084SVG JGI - 4A B1/98

Approved By: /@”/\/

Date M &/ ?/

00003

Page No



APPENDIX A

LABORATORY QA/QC RESULTS

00004



Client:
Project:
Sample Matrix: Water

Sample Name

TBT-15-PT/Re-Extract
TBT-15-PD/Re-Extract
TBT-16-PT/Re-Extract
TBT-16-PD/Re-Extract
TBT-17-PT/Re-Extract
TBT-17-PD/Re-Extract
TBT-18-PD/Re-Extract
TBT-18-PT/Re-Extract
TBT-19-PT/Re-Extract
TBT-19-PD/Re-Extract
TBT-20-PT/Re-Extract
TBT-20-PD/Re-Extract
TBT-12-PT/Re-Extract
TBT-12-PD/Re-Extract
Lab Control Sample
Lab Control Sample
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
WSOU TBT Study/1022-001

Surrogate Recovery Summary
Butyltins in Porewater

Lab Code

K9805084-001
K9805084-002
K9805084-003
K9805084-004
K9805084-005
K9805084-006
K9805084-007
K9805084-008
K9805084-009
K9805084-010
K9805084-011
K9805084-012
K9805084-013
K9805084-014
K980804-LCS
K980804-DLCS
K980804-SB

QA/QC Report

CAS Acceptance Limits.

Percent Recovery

SUR2/102194
05084SVG JIGI - sur 8/12/98

Approved By: 70//\—/

Service Request: K9805084
Date Collected: 7/28/98
Date Received: 7/31/98
Date Extracted: 8/4/98
Date Analyzed: 8/8-9/98

Date: ML

Percent Recovery

Tripropyltin Tripentyltin
80 68
74 64
75 62
78 58
80 80
81 78
84 74
84 66
84 72
78 65
81 94
84 71
82 71
76 68
93 72
87 84
93 78

20-113 20-133

00005

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9805084
Project: WSOU TBT Study/1022-001 Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 8/4/98
Date Analyzed: 8/8/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

Butyltins in Porewater
Unuts' ug/L (ppb)

Percent Recovery

CAS Relative
True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference
Tributyltin 0.25 0.25 020 024 80 96 20-138 18
Approved By: W// ] Date: // 3/9// O 0 O 0 6
- 7
DLCS/032395 7

05084SVG JGI - DLCS 8/12/98 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9805084
Project: WSOU TBT Study/1022-001 Calibration Date: 8/1/98
Date Analyzed: 8/8-9/98

Continuing Calibration Blank (CCB) Summary
Butyltins
Butyltins-GC

Units' pug/L (ppb)

CCB1 CCB2 CCB3
Analyte MRL Result Result Result
Tributyltin 0.01 ND ND ND

Approved By /W-/ Date f/ Z/ ?/

12CCRMRL/ 120594

05084SVG JGI - CCBMRL (1) W12/98

00007

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request:
Project: WSOU TBT Study/1022-001 Calibration Date:

Date Analyzed:

Continuing Calibration Verification (CCV) Summary
Butyltins
Butyltins-GC
Units. pg/L (ppb)
True CCV1 Percent CCV2 Percent CCV3  Percent

Analyte Value  Result Recovery Result Recovery Result Recovery
Tributyltin 500 533 107 531 530 106
Approved By: ﬁﬁ.\/— Date Mz/ QP

CCV 1-4042795

050848SVG JG1 - CCV 1-4 &/12/9%

K9805084
8/1/98
8/8-9/98

00008

Page No



CHAIN OF CUSTODY RECORD &

T v

Rosa Environmental & Geotechnical Laboratory, LLC

LABORATORY ANALYSIS REQUEST REGL Job ID_//)7Z 2 <)) 400 Ninth Avenue North, Suite B. Seattle, WA 98109
Date: 7//7[45 Page: )  of: PH (206) 287-9122 FAX (206) 654-0540
Chent Company: VN /vy suldeents Sample receipt Analysis Requested
Address: 27D 1/ M(’mm St. 3.8 07 Shipped by: e
Sottls N /()/q Number of coolers in shipment: )
Custody seals present/intact: =
CONTACT: T vy) My marmerm £ stes” Cooler temperatures: J—-— ~J
Phone: /Z[x) 217-4337 Bottle seals present/intact: N <
Project Name. WOUIPT Stod gy Client contact w/discrepancies: !\’ E
Project Number- P‘({# ' é]_
- . Sample ID .Date Time Matrix [#Cont] LaB# Q-
1 I TAT-1 =P D 71iS /48| 7 SOpu Dhe Wter]|\ > /rm]
2| 9420 T16)9Y| 10-0%ps PnceMbdert | 75 Tl
3 |TBT 02 -PT 718 147] 5.8 2pmlPoceluta] | K 4 ml
4 |TOT -3 PD Zlot48 | 1) Z0pm | Porce Whter] ) X 2,
s |TAT -3S-FPD 26198 | LSO |Pite Wider] | X Yl
6 |TOT-0g -P1 Zlllo14s | §:00pm | DocMbler ) X A
7 |16t -02 -P0 2J15)% | Lpm | Pocewdy g Fnl
8 |TAT < -PD 716195 | )| %'bm Doce Whtert ) X Zon|
9 |T@T-35"-PT 20ie195 | 1130 o Doce o | X o]
10 |[T&T -01- AT 21519V | 7:90 gor. ﬂm Weder ) X A,
Relinqushed by Relinquished by Relinquished by
Turnaround requested- Alutsi? 1/,01/)74

Known hazardous content/rating

Printed name

Cormen Cnudf@

Printed name

Prunted name.

Company:’RE(ﬂL Company. Company
Special instructions/comments: Date Time: Date: Time: Date. Time:
\v/‘/)/{/lru) nf’¢d./.'€{+ e Lis ‘,,-d 7//1714‘{ — .
e pr Recelted bl: \ Received by: Received by.
' " /(157" AU/UM n Pnntetmame Printed name: Printed name:
Company: CA’é Company: Company:
Time: Date: Time: Date: Time.

2&' fucae

,000

000.7

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL

approved Project Quality Assurance Plans. The total habihity of REGL, 1its members, employees or successors arising out of or 1n connection with the requested services shall not exceed the
the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the

mv“moun of said sgrvices. The acceptance b
“act se B co- i JIE: oS-

CHE-CHEl S BE B BN W BN SE me e
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[ { [ [ | t ( [ { | t t L
CHAIN OF CUSTODY RECORD & Rosa Environmental & Geotechnical Laboratory, LLC ©
LABORATORY ANALYSIS REQUEST REGL Job 1D /AR -0 400 Ninth Avenue North, Suite B. Seattle, WA 98109 o
Date: 077! 7/9¢ Page: A of: 3 PH (206) 287-9122 FAX (206) 654-0540 ch
Clent Company. £VS A onsolbmiy . "' Sample receipt Analysis Requested <
Address: N> W Me g 57“ sudc 403 Shipped by: /:.:3
kg‘l'/éf/r’,, A%\ “ /T Number of coolers in shipment: o
Custody seals present/intact: \\JJ
CONTACT T 1A NQWLWI([ nie s e Cooler temperatures: ) =
Phone:@O(o\. Al 7-49337 Bottle seals present/intact: - S
Project Name: WSO TBT Srudu  |Client contact widiscrepancies: 0 35\
Pro;ect Number PO# |— t
o . Sample 1D - Date | - Time Matrix - |#Cont|:LaB#.| - Q-
1 T@"J@'W 071k 95 | )1 /O Dyee hiter A
2 T8 03 "PD  o7)/6) 9 | 3: (Opm Poretisfed ) X In
3 \[TOT-ps -PD 7/ 197 //,Z{),;zm Poce Miter| | X
4 [TOT -04- 2D 07/t 4y | &0 pm |F)07 Wit ] a /o
5 TRl -05 FI O7/16195 | 3:18.0m |Pore vater | X 4&7[
6 |TOT 64 -PT 07)/e1 98 | 374 put | Pore Ubte] | X duta
7 |187 0% T 071/t 95 | 225 g |Forellirder ( X g
8 | TAT -0L-PT 02/19/98 | 13.25" |[hrefhen / A I ml
s [T8T-O6 - PD o7/17/98 | 1320 |Perddutiy| ! X A
10 |78707 - PT 0134 | 13:25 [ ueliler] / X Lodd,

Turnaround requested:

Ren%(»%{_/\)

Relinquished by

Relinquished by

Known hazardous content/rating-

P"n% “DUivi HGD

Printed name

Printed name

Company. /,EQL Company Company
Special instructions/comments: Date 7 / /?@ Time, Date. Time. Date. Time
VO\UMC- p(kéc Y Vel ‘*. ve- ) iS5 +CC{ Receved bz g ’ Received by: Recerved by
| () l =% C -
'n l&‘ b‘)— ('0 Vi V\ Printed nam&n_ ¢ f; Printed name Printed name-
Company. C / Company Company
PS-I
Date Time. Date Time Date. Time
[ -Juc 9 [Qg2

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL

approved Project Quality Assurance Plans. The total hability of REGL, 1ts members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any hability in excess thereof, not withstanding any provision to the

contrary in any contract, purchase order, or co-signed agreement between REGL and the CLIENT

ﬂ..hr ! (



CHAIN OF CUSTODY RECORD & Rosa Environmental & Geotechnical Laboratory, LLC

. N
LABORATORY ANALYSIS REQUEST REGL Job ID /Q22- )81 400 Ninth Avenue North, Suite B. Seattle, WA 98109 -
Date: | Page: 5 of: 5 PH (206) 287-9122 FAX {206) 654-0540 o
— N O
Client Company: £ V.S Ao Lt mn ts Sample.receipt - Analysis Requested
address: AQ() WMers oe ST . suitc 403 Shipped by: ~~
A%ﬁ/f W 95109 Number of coolers in shipment: S
Custody seals present/intact: e
CONTACT [ H{}/yz/)mc’r mMreesier— Cooler temperatures: o
Phone- ﬂ[)@\ Al7 -94337 Bottle seals present/intact: 32
Project Name. W%() T(jT Stoclu Chent contact w/discrepancies: lB' =
Project Number: PO# \“\
Sample ID Date Time Matrix  |#Cont| Las# =
1 | TAT-07-PD 01jnf58 |13:30 | Poestyl / ol
2 | TBT-049 - ] 728 , / X [ nll
3 |[TRT-09-,£PD /H:3) | / X 14,3
4 [TRT-/D - PT 1410 | / X / A
5 |77 /0 -PD Vo s |y / X 1S mh-
6
7
8
9
10
Relinguished by: 14 Relinquished by Relinquished by:
Turnaround requested: (L(/ﬁl.( d ég,u Uy
Known hazardous content/rating. Printed name: Printed name Printed name:
- CAy ey (‘J'IUC.YVLL c .
ompany: - ompany ompany
REGL
Special instructions/comments: Date: Time: Date: Time. Date. Time:
7/171 98
\,f\‘ s e O(/_.r( > R Y4 T
VEIVIRG e styvart U= Receuvﬁy kL, Received by Received by:
boleel 1 n ,‘1,5*— Printed nam Printed name: Printed name-
Vol " Hawn
Otvwmwn Company;, Company: Company:
Cps-k
Date: Time: Date. Time- Date: Time:
20 JUL 1¢ [{ovo

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL

approved Project Quality Assurance Plans. The total hability of REGL, its members, employees or successors arnising out of or in connection with the requested services shall not exceed the

.

act, SG 0 CO-

agr_ bet

invoiced mou]i of said servuces The acceptance bi the CLIENT of a proposal for services by REGL reieases REGL from any hability in excess thereof, not withstanding any provision to the

EEcil-cll 0 BN N SE W N BN EE =
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HAIN OF CUSTODY RECORD & U Rosa Environmental & Geotechnical Laboratory, LLC
ABORATORY ANALYSIS REQUEST REGL Job ID /022-00/( 400 Ninth Avenue North, Suite B. Seattle, WA 98109
ate: ()] ZQH{ Page: [ of: _,_éi_. PH (206) 287-9122 FAX (206) 654-0540
ient Company. '\ § QW Mhn‘ts Sample receipt Analysis Requested
idress 200 W Memw trent Shipped by: =)
‘ool Number of coolers in shipment: \3_3)
SS{L.HQ (,UA (]?1 | 9 Custody seals present/intact; e
INTACT T {m. ﬂqmme{mqg—fv Cooler temperatures: é
one /ZQ(;) 2477 2337} Bottle seals present/intact: )—- :
oject Name. (ADSOU TéTSCC\t{V\ Client contact w/discrepancies. < %
oject Number: PO# ~ _ r_ 2
Sample ID Date Time Matnx [#Cont| LaB# O“
b — -,/ [ . [ . 7 (,
1 | TBT- |- P g2l | M9 |Rvade | K e
" E - 1 r,
2 |Ter- (I- PD B R /AN [ X . o
3 |\ T8r -/2 - PT T 1y | X - /0
a |T87- 12 PD LY, D X 5 N
— b3 - - ) ﬂ |
s |Ter-/3 PT VT X o7
] . T
5 | T&7-/3 PD S Uv3s | K A
— _ B . )
7 T3 i Pr u\fu',_,[’-i. (7" ) \ LN [
s |TBT /4 PD ) | 297 | ‘. X /S
s 78757 Pr s T Tk 10
— N . — m 7 \1/
o [Ter- 3-PD J 308 1N X .
Relinquis Relinquished by Relinqutshed by
Jrnaround requested 1 \/\A«L\)
nown hazardous content/rating Printed nam Printed name Printed name
?\b Ui | [
"Company Company Company:
Pe—
pecial instructions/comments- Date \)'7/;,\)/9 g Time /,.f)ﬂ?—'() Date Time Date Time
(/(90‘0\/ ot & . ( ReC{IVOd by. Received by: Received by-
A C
Pr1 Printed Printed
g nteC(mame L[A/”J rinted name rnntea name
o Company. Company B Company
™o C_pfs, ic
N Date Time Date Time Date Time
2L IueyIs \ 000

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans The total habiity of REGL, its members, employees or successors ansing out of or in connection with the requested services shall not exceed the
invoiced amount of said services The acceptance by the CLIENT of a proposa!l for services by REGL releases REGL from any lability in excess thereot, not withstanding any provision to the
contrary in anv contract, purchase order, or co-signed agreement between REGL and the CLIENT



HAIN OF CUSTODY RECORD &

ABORATORY ANALYSIS REQUEST

ate: 07:2){53 Page: 2 of: (s

REGL Job ID_ /§22- 021

Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109

PH (206) 287-9122 FAX (2086) 654-0540

ient Company: Eﬂ 0&’7150(.‘1'0.1'“

.. Samiple receipt

Analysis Requested:

idress- Shipped by:
Number of coolers in shipment: %

i . . Custody seals present/intact: 3
)NTAcT:TIr\, ﬁﬁmm&//netm Cooler temperatures: §
one- N Bottle seals present/intact: L‘)' =
oject Name. 0\55&/( T8 .)'ﬁ‘}u{,q Client contact w/discrepancies: ’_‘ _‘
oject Number: PO . /-/CL

.. . SampleIlD - Date " Time.s |- - Matrix_|#Cont LAB#

1| T8r-15- PT RAGAVERCR T AR K nJ

2 |\Ter-/5 ~PD / /370 i X %

s | 78716 "PI” L Y00 | . /nd

s AT 16PN 14 P | X by

s\ 7&r-17 -PT 2 20 Y v | el
s |T&T-17 " Pb /2. 20 3 K| CMgpsD)| cbanle oz f5lf /5] 30) Am
7 | TR 18- PT | SO [ b [nD

s | 187 -5 PD 4 4 0D X N
0 | T@T -1§-PT i liss | K /D)
0 | T67-1G - PN sy |V v X )

srnaround requested:

Relinquished KQQV\--ZMB

Relinquished by.

Relinquished by

nown hazardous content/rating:

Prlnted%amg;D\)’\)N( Ho\)

Printed name:

Printed name:

Company: é Company* Company:
€0
secial instructions/comments: Date: , Time: -~ Date: Time: Date- Time.
ler © 0.7 )20/ /8. 7o
(.,Oo ’Recelvid D\i( f ". ] Receved by: Received by: '
A~ {C q_l"
Printed r(aﬂ(\rma:l [ [ Printed name. Printed name:
< (. Ewwn
o Company. /“\'( (C Company: Company:
o O ~
PAV) Date: Time: Date: Time: Date: Time:
=3 U dury 4g l000

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total hability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the
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HAIN OF CUSTODY RECORD &
ABORATORY ANALYSIS REQUEST
ate: Q] Zo(")y Page: 3 of: {,

REGL Job ID {022~ Oa

£ f { t L

Rosa Environmental & Geotechnical Laboratory, LLC

400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

ient Company: E¢C ONS(,&HG«VLTS

- Sample recéipt

_ Analysis Requested -

N
A

idress:

INTACT: T HOvames NRSTY

wone

Shipped by:
Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:

Bottle seals present/intact:

s\\_i é P/BSWUJ‘{‘( / Hcl

u
NG
oect Name: \N 30\ 18T Sﬁ,\w _| Client contact w/discrepancies: }-\
oject Number: PO#
Sample ID Date Time’ “Matrix |#Cont|.LAB#
1 [TeC- 20 PT 7)i7foe | 1620 | Fartikd | %
2 |TAT-20Pd i)t | Jg 50 h \ %,
3 [Tet-2i -PT vl/es/w 1505 || X
s [TRST- 2+ PD 7)15/98 | 1505 c ] X Yo
5 | T 22- PT 7[4/9¢ | 1525 ] ] X Z sl
6 [Te7- 22 - Pb 7//7/70 Qo h l X 8ml
7 [TI87r -23 PT 7/,q/qt, 8.55 ( \ Y 2ul
8 [T&7- 23-Pd 7nke | 9:05 A X Bu|
9 |TBT= 24- FPT 7)ia/7¢ 710 te | X Lm’
10 |78T- 24-Pp Wifee | oe N X &

urnaround requested:

Relmqunshegﬁ&\ l}\,\'\‘:

Relinquished by

Relinquished by

nown hazardous content/rating.

Printed n%ze\mu[\&h |H 5

Printed name

Printed name.

Company: Company: Company:
REGL-
secial instructions/comments. Date. 3 Time: .- Date: Time: Date Time:
N /20/% /5240
00(‘6 - [ Received b\‘ L_S—(— Received by: Receved by:
- Printed na Printed name: Printed name:
= ﬁm k. l-jaw\
Company: Company: Company:
D g%’ K'
Z‘; Date: Time: Date: Time: Date: Time
20 Jue 18 {000

Limits of Liability: REGL will perform requested services in accordance with appropnate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL

approved Project Quality Assurance Plans. The total hability of REGL, its members, employees or successors ansing out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liabihity in excess thereof, not withstanding any provision to the
contrary in any contract, purchase order, or co-signed agreement between REGL and the CLIENT.




HAIN OF CUSTODY RECORD &
ABORATORY ANALYSIS REQUEST

ate:Q-IZ'ZQISY Page: 4/  of: (

REGL Job ID__ /0 ZZ:'ODl

Rosa Environmental & Geotechnical Laboratory, LLC

400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

hent Company. S QNU\H‘@‘A"‘S

.Sample receipt. -

‘Analysis'Requested

ddress:

ONTACT:——nm HU\,(\\N\Q?W\Q’\S‘\'@\,—

wone

Shipped by:
Number of coolers in shipment:
Custody seals present/intact:
Cooler temperatures:
Bottle seals present/intact:

T

O || o |+ w N

oject Name: WISTA TRT ’J-V\/\cb./l Client contact w/discrepancies: |\
aoject Number PO# ’ __
Sample 1D Date Time Matrix -|#Cont| LAB¥ Hﬂ
1 |TeT-26- PT onrsfsr | 8.4y |feeunle] ! ¥ wl
T8 25~ PD , €40 [ K : b or
TGT- 20 - PT J3: 5 | e 209
7BT- 26- Pb /310 o T
T87 -27- Pr [¢f 75 X Y,
BT 27- PD (425 X 4
To5T- 2%- PT ENE X 2
Tor 2% PD /3.39 | X N,
Ter 34 -PT o5 | | N K_| (MSLmID Prjackon Shipouy 12148 ) )
10 [TA7- 34- PD VRV Y X 7
Relinquys by~ l Relinquished by Rehnquished by
urnaround requested: c(j MZ/LU\';)
nown hazardous content/rating: Printed n ) Printed name. Printed name.
hazardous content/rating @%L)UM{HGB
Company //21;(—( (/ Company Company:
ecial instructions/comments: Date. - Time - Date: Time* Date ime
e e 1] R P I =30 2 W ‘ i
- % eV = ' Received ‘ - Rec"enved oy: Received Dy:
o e Y '
Printed name: Printed name. Printed name*
) Company Company: Company:
— et
Date. Time: Date. Time: Date. Time.
Zc\cg U Uy 9% | 002 J

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total habiity of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the

o oSl oSl ol N N R D DE B N O e .
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‘HAIN OF CUSTODY RECORD &

ABORATORY ANALYSIS REQUEST
)ate'(ﬂ/Zo G% Page: &  of:

Lo

REGL Job ID_f022 ~ oo

t t t L - £ 1

Rosa Environmental & Geotechnical Laboratory, LLC

400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

ent Company: Ev 3 LI s JToS

. Sample réceipt .~

Analysis Requested

ddress: Shipped by:
Number of coolers in shipment: @
. Custody seals present/intact: 3
ONTACT: ‘[\ﬁ\ \\NY\(YRN m iy Cooler temperatures: \_ﬁ
wone Bottle seals present/intact: %
oject Name: \NS XA TH7 &mdu Client contact w/discrepancies: .“’
oject Number* PO# é
_Sample ID Date Time | Matrix |#Cont| LAB# -
1 | T8 32- PT 0165 [ | et Pouynts, | ¢ X 2,0
2 T6—/F‘ 32' Pb /7 ‘A0 ! w Sw\/”
3 | TeT-31- BT [0 o 200
4 |787- 3 PD /7. 30 2N ( 0
5 |1 -33% PT [ 4y X 20
s |T61-33-PD /300 X b
7 [T -2%- PT (0! | A 2.0
s | T87- 2% PD e _1 X LY
9 |TBT- 20 PT L 1s ..f - X 20
10 | TAT- 30~ PD DA AR . A Lo

urnaround requested:

Helmqwshem&kﬂ/\b\_)

Rehnquished by

Relinquished by

nown hazardous content/rating.

Printed name.._
T UMM D

Printed name

Printed name:

Company: Q . Company* Company"
EGL
pecial instructions/comments- Date ] Time , ~ Date: Time: Date Time
.ooler= ~O.( O/[(Z\}]qh o2
. = =~ R T T N .
Received by( ( [ ! Received by: Received by:
< !
Printed nam&:m_ H’ A Printed name: Printed name
J
= Company-* C% K Company. Company:
> Dat - T Dat T Dat T
o ate. ime. ate ime ate: ime:
pay U Ju W (699

Limits of Liability: REGL will perform requested services in accordance with appropnate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total habiity of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability 1n excess thereof, not withstanding any provision to the
contrary in any contract, purchase order, or co-signed agreement between REGL and the CLIENT.




Rosa Environmental & Geotechnical Laboratory, LLC

400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

HAIN OF CUSTODY RECORD &
ABORATORY ANALYSIS REQUEST
ate:0120[63 Page: (, o [,

REGL Job ID /O 22- Q01

O (0 [N O o [ W N

hent Company: €YS  Uandut] Tants Sample receipt’ Analysis Requested ..
ddress: Shipped by: 8
Number of coolers in shipment: i:
) . Custody seals present/intact:
ONTACT: hm Ho,mm v H{;- Cooler temperatures: é
none. Bottle seals present/intact: &;’
roject Name: NQ\L —T'%T SW\&A A Chent contact w/discrepancies: ]_~
roject Number PO# J
Sample-1D Date Time- Matrix |#Cont| LAB#
1 [ Ter- 2%-PT N/t 14: 40 | Paewati ] ! %
TAT 3% PD vl B , ) K
T M- Yeofsi | Jrood | ] |1 X
Ta&m A5~ PN I 7R I R x )
TA7- 35 ~PD '7[2-3/ Yy | o6 v A [ (/UU'/V/(JJD FAadction. S‘O\.M/'PCQ # A .Pwlu/
10
Relinquis v C Relinquished by Relinquished by
urnaround requested: m
nown hazardous content/rating. Printed : Printed name. Printed name:
D D UMV 50
Company. E 6((‘, Company: Company:
pecial iInstructions/comments: Date {,)- ‘ Time /b,. 20 Date: Time- Date* Time
-T'" - go' P’ l" T Recewed b r B QK‘__J necewed by. Recerved by.
mud'{m W,LQ Printed na u N Printed name. Printed name:
> ety sil2® | i .t : c
ompany: ompany. ompany:
/_D (A,s
= el
Pt ( S‘lk(.{) ¢ ) Date Time. Date Time. Date. Time-
— 2\ Juy 18 1000

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL

approved Project Quality Assurance Plans

The total hability of REGL, 1ts members, employees or successors ansing out of or in connection with the requested services shall not exceed the

invoiced amount of said services The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any hability in excess thereof, not withstanding any provision to the

- S oI - T

EECTEEE . O O D e N S O Ee .
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-HAIN OF CUSTODY RECORD & osa Environmental & Geotechnical Laboratory, LLC
ABORATORY ANALYSIS REQUEST REGL Job ID /D22 <o | 400 Ninth Avenue North, Suite B. Seattle, WA 98109
ate: 7/21/9¢ Page: | of: 1 PH (206) 287-9122 FAX (206) 654-0540
tent Company. £ VS (e neul b+ Sample receipt - - Analysis ‘Requested
ddress Y)W Mevper CF gt W Shipped by:

Seuttle . Wi 9614 I Number of coolers in shipment:

Custody seals present/intact: f_:_\
ONTACT Tinv\ Hammevaicsier Cooler temperatures: A
hone (ALY AT = 93557 Bottle seals present/intact: r\‘: f:
roject Name. WS¢ ') VIAT  whuely Client contact w/discrepancies: — Na
'roject Number- PO# 4 \ z
Sample ID Date Time Matrix @spt LAB#

p— — —_— _ b] , ML= - - Ve
1 L B -352 -9 S A e [ Viede | 2 X
2 | 7B T -3y -PT x| 130 | Breyder |2 |7 [ X | X
3 \ \\ N
4 N\ N N
s AN
6 N\
7 A\ >~
: \ . ~ ,
9 \ \\
10 N N

¥ Relinquished by. Relinquished by Relinquished by
urnaround requested /—}‘ @,\-/-—«-\/

.nown hazardous content/rating Printed name O Printed name Printed name.
}s/- &rl Vl-4

Company - — [ Company ) Company
INSATS
Date: Time. Date Time Date Time
WA/ /615

5 -
Receij. + Received by. Received by:
ktr—
Printed name: Printed name: Printed name
m e H’ﬂ«vv\

Company-* C L Company. Company:
Date: Time Date. Time: Date Time.

22 Juc 9¢ [Ooo

its of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quahty Assurance Plans. The total hability of REGL, its members, employees or successors ansing out of or in connection with the requested services shall not exceed the
invoiced amount of said services The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any hability in excess thereof, not withstanding any provision to the
contrary In any contract, purchase order, or co-signed agreement between REGL and the CLIENT.

special instructions/comments*

&P 00



Rosa Environmental & Geotechnical Laboratory, LLC

400 Ninth Avenue North, Suite B. Seattie, 98109
PH (206) 287-9122 FAX (206) 654-0540 MS’ y

CHAIN OF CUSTODY RECORD &
LABORATORY ANALYSIS REQUEST

Date:l?-‘_. Q%  Page: | of: 3

REGL Job ID { (7.7 -

Client Company  TEv/S  (Cias e o e ‘Sample réceipt Analysis Requested
Address: 2 &% W\ Moz oe O Qk\‘h_, Y Shipped by: ::: g
Sec Lo LUA  aglla Number of coolers in shipment: < /g
Custody seals present/intact: < g R
CONTACT {4 WA wian ey nel S Cooler temperatures: ~ o
Phone: {Z(,Q.\ 27 -€1237] Bottle seals present/intact: kﬁ S
Project Name- \,\,5(_\\,\ T StoeAd w Client contact w/discrepancies: Tf': g
Project Number: PO# ' %
“ ‘Sample ID o Date - |- ‘Time : Matrix  |#Cont] LaB# >
L B N R U Y ]/ K¢ -0 bzl \7?{]‘]3’ e v [ Weowadne| U] — | X NG
2 | TRI-\T-0D % /1 zrrlfw 2?70 (& | | | =] X Rl
3 |TRT-\e-0T "~ * 7[31{1%? \Wenbo |« =~ | | = | X Ll
L2 el LWl S I 4 o O T S U W Bl D 2 Yl
b | CiRT—\- T » o« ’H'L‘l QW e | w T X L L
6 | TR -V 00 N l L‘({ A I TS o~ - ( — X H Y
7 I Tavoni-on v N w\%’ (e | wo o ] Yl
8 | TaU-®-—-PPim A ]7]) 11‘1( 135 e wo oo~ b= L
9 | tovacor o~ v Ipalag|3eao |« o [y ]| x |l
10 [RT -\CelD % w ’H‘l‘\l"g Q3 | v | =] K Y ml
Relx?q shed by. Relinquished by Rehnquished by
Turnaround requested: 't ,.,,/
Known hazardous content/rating Prlnted name: Printed name. Printed name
- Bleear Orvne (L ] ]
ompan ompany ompany
D ‘ZZG]L— T D T D T
Special instructions/comments ate, ime: ate ime ate ime
130987 /“1/ a3
Recewe : / %W Heceived by Recetved by
(&w A"‘ Printed name Printed name:
ompany: ompany ompany
Date7/3/ /Qf Tlme /ddd Date: Time* Date. Time.

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total habiity of REGL, 1ts members, employees or successors arising out of or in connection with the requested services shall not exceed the

L P P

invoiced amount of said services The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any hability in excess thereof, not withstanding any provision to the

- o R co- - El-MlRC. - CHE N Bl N B B D B . e
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CHAIN OF CUSTODY RECORD &
LABORATORY ANALYSIS REQUEST

Date: Z!Zo‘qz Page: 7  of: 7

REGL Job IDIR 727 - 5T

N>

£ £ [

t t t

Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109

PH {206) 287-9122 FAX (206) 654-0540 Cqm%

bl

Chent Company: £V S ("\\,\%Q\‘\’C\,v\'\”i

-Sample receipt

Analysis.Requested

Address: 200wy Meaer S S Yo Shipped by: —
(,_,‘ H, WA A4 Number of coolers in shipment: ; g
' Custody seals present/intact: Joes) ;
CONTACT T\ Hawwene e el © Cooler temperatures: SRR
Phone: (1) ¢ \ 2 -9337 Bottle seals present/intact: /} _T—g
Project Name: \,\.guw Ry S'\\M(,q Client contact w/discrepancies: - é
Project Number PO#) =
~=-  'Sample ID " Date | ~ Time.. - Matrix ~|#Cont| LAB# >
1T TRy 16 - '\’T// Re-¢ xdadr 174(9¢ | 100 | Orandne |\ < PN
2 |-mr-co-en v o« 14l 11D |~ 1) X nine
3 |qerazove o~ ~ | [gefay | 112g | w o« | | X L
4 | TRr-we-en N v | T73efA8 ) eS| o~ - |y s 4
5 = =
6 =
7 <=
2 z2| X
9 2l Is
10 = 4

Turnaround requested

Relmcqulwp“*/’
\_

Relinquished by

Relinquished by.

Known hazardous content/rating

Printed name.

EL\ [ AN PCU’ /\ ka

Printed name

Printed name

751 /76"

2

Compan Company Company
lé CAL
Special instructions/comments. Date. Date Time. Date. Time
13plag 4
R,eee’gd by / ;/ 4 | Received by Received by
C\ - Printed name Printed name:
/744’)\ a fauTal
Company. /%7' :S\ 4 J Company: Company
Date. me- Date* Time: Date: Time:

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL

approved Project Quality Assurance Plans. The total hiability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposa! for services by REGL releases REGL from any hability in excess thereof, not withstanding any provision to the

contrary 1n any contract, purchase order, or co-signed agreement between REGL and the CLIENT




APPENDIX D

Bioaccumulation Results
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seBattelle
dJ

2re
Pacific Northwest Division
Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98382-9099
Telephone (206) 683-4151
Facsimile (206) 681-3699

November 23, {998

Tim Hammermeister
Solutions Inc.

200 West Mercer Street
Suite 403

Seattle, WA 9§119

Dear Tim:

Enclosed are the test results for the work performed under the TBT Bioaccumulation Testing
project. Included are termination results of the sediment tests perfonsed with the marine bivalve
Macoma nasuta and marine polychaete, Nephtys caecoides, the daily ouvservations, and water
quality data. A brief description of the project, the methods used, and a semmary of test results
follows. Also included in this packet 1s a copy of the raw data sheets, refere.:ce toxicant curves,
and an electronic copy of the test data (IBM Excel 97).

Project Plan

The M nasuta/N. caecoides broaccumulation test was used to estimate the TBT bioaccumulation
potential of 17 marine sediments from Todd Shipyard n Elliot Bay, Washington. Three Puget
Sound reference sediments were tested concurrently with the test sediments. The
bioaccumulation test is typically performed as a 28-d exposure (EPA/USACE 1991). However,
because TBT may not reach equilibrium 1n tissues within 28 days, the test period was extended to
45 days.



Methods

Sediment samples were collected from the Todd Shipyard by EVS Environmental Consultants personnel
and delivered to the Battelle/Marine Sciences Laboratory (MSL) between July 15 and July 17, 1998.
Macoma native control sediment was collected from Sequim Bay, Washington by MSL personnel.
Nephtys native control sediment was collected from Dillon Beach, California by Brezina and Associates.
Native control sediment was pressed-seived through 1.0-mm Nytex mesh to remove large debris and
potential competitors. All samples were received 1n good condition and were placed in a 4°C cold room
until they were needed for testing.

The 45-d bioaccumulation test followed procedures outlined in Battelle SOP MSL-065-00 and EPA
(1989) Tests were nitiated on August 25, 1998 and included three Puget Sound reference sediments, a
native sediment (negative) control and reference toxicant tests with copper (positive control).

The bivalve M. nasuta and the polychaete N. caecoides were used to evaluate the potential
bioaccumulation of contaminants from dredged material. N. caecoides were supplied by John Brezina and
Associates, Dillon Beach, California  Upon receipt at the laboratory, N. caecoides were placed in holding
trays of control sediment, and the trays were partially submerged on a holding table supplied with
temperature-controlled seawater at approximately 15°C and 30%o. No temperature or salinity acclimation
was necessary, since water quality at receipt was similar to test conditions. N. caecoides were held for 15
days before test initiation. M. nasuta were collected and held 1n flowing Discovery Bay seawater by
Johnston and Gunstone, Port Townsend, Washington. Water quality (temperature, dissolved oxygen, pH,
and salinity) was monitored throughout the holding period and test organisms were allowed to feed on
sediment detritus during the holding period.

The bioaccumulation tests were 45-d flow-through exposures to sediment, followed by a 24-h depuration
period that allowed the organisms to void their digestive tracts of sediment. M. nasuta and N. caecoides
were tested together 1n 10-gal flow-through aquaria. Animals were exposed to one replicate of each
sediment treatment, with the exception of three randomly selected treatments, as well as the native
controls, were tested with five replicates. Each chamber contained 30 M nasuta and 45 N. caecoudes.
Water quality parameters (temperature, DO, pH, and salinity) were measured n all replicates at test
imitiation, 1n at least one replicate per treatment daily, and 1n all replicates at test termination. Water
quality parameters for the two species were:

M. nasuta/N. caecoides

Temperature 15°C£2°C

DO > 60% saturation (5.0 mg/L @ 15°C, 30%)
pH 7.8+0.5

Salimity 30%o0x21

Flow Rate 125+10 mL/min

Aeration was provided to all test chambers to maintain consistency in DO concentrations among test
chambers. Water quality, organism behavior (e.g., burrowing activity, feeding), and organism mortality
were recorded daily. Dead organisms were removed daily. Flow rates were measured daily 1n all
chambers. Once weekly, 175-mL of test or control sediment was added to cach respective test chamber.
The purpose of these supplements was to maintain potential contaminant doses and to provide additional
nutrients during the 45-day test.

At the end of the 45-day testing period, M. nasuta and N caecoides were placed in clean, flowing
seawater for 24 h, after which the tissues were transferred into the appropriate chemistry jars for analyses.
All tissue samples were frozen immediately and stored at <-20°C.
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Water-only reference toxicant tests (96-h) were also performed using copper sulfate in six geometrically
increasing concentrations plus control seawater. The exposures were conducted using a test volume of

5 L in static 9.5-L (2.5-gal) aquaria. One replicate of each concentration was tested, each containing

10 organisms. Water quality parameters were monitored at the same frequency and maintained within the
same limits as the 45-d test, except that there were no flow rates. The M. nasuta reference toxicant test
was conducted with treatments of 0, 0.31, 0.63, 1.25,2.5, 5.0, and 10.0 mg/L Cu; the N. caecoides test
was conducted with treatments of 0, 0.05, 0.075, 0.10, 0.20, 0.30, and 0.40 mg/L Cu.

Results

A summary of TBT Bioaccumulation Study test results and water quality observations are presented in
Tables 1, 2, and 3. Termination results by replicate and daily observations are presented in Appendixes A
and B. Reference toxicant test results and water quality observations are presented in Appendixes C and
D.

Survival in the native-sediment controls for M. nasuta was 95%. Although there are no acceptability
criteria for bioaccumulation-test controls, the control survival observed suggests that the test organisms
were in good health throughout the test. Macoma survival was greater than 90% in all test treatments.

Mean survival in the N. caecoides native-control sediment was 66%. However, mean survival 1n the test
treatments was generally greater than 80%. Thus, we feel that the N. caecoides the test treatments were
in good health and that the poor survival observed in the native sediment was isolated to the controls.

The reduced mean survival in the controls may be due 1n part to poor survival in one replicate
(Replicate 1: 33% survival). If this replicate 1s considered an outlier, mean control survival was 74%.
However, survival in replicates 2 and 5 was 60% and 53%, respectively, suggesting that another factor
may have influenced control survival. TOC quantity and quality in the native control sediment, combined
with the extended exposure period, may have affected control survival. The native control sediment used
in this study was a sandy sediment with a TOC content of 0.07%. Previous TOC-spiked sediment studies
at the MSL (Pinza et al. 1996) determined a minimum optimal-TOC level for N. caecoides of 0.75%
TOC. Below this value, survival was reduced (Figure 1). The TOC-content for the native control was
well below the 0.75% threshold and was maintained for a longer exposure duration (45 days vs. 28 days).
It is important to note that sufficient tissues for all treatments were obtained from the bioaccumulation
exposures.

All water quality parameters were within acceptable ranges throughout the test. The water-only reference
toxicant tests with copper resulted in an LCy, of 2.05 mg/L Cu for M. nasuta, which was within the
controls limits established at the MSL (0.28 mg/L -2.8 mg/L. Cu). The copper LCy, for N. caecoides was
0.10 mg/L Cu, which was similar to reported values {0.09 mg/L to 0.16 mg/L Cu (EPA 1984)].

If you have any further questions about this data report, please call me at (360) 681-3661.

Sincerely, .
M (/4{14» /2 U e
WilliantW. Gardiner o

Research Scientist
Marine Sciences Laboratory
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Figure 1. Nephthys caecoides survival in control sediment spiked with varying concentrations of TOC.
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Table 1. Summary of Survival of Macoma nasuta During 45-d TBT-Bioaccumulation Test

Mean

Percent
Treatment Survival SD
Macoma Control 95.3 4.5
TBT-2 100.0 NA
TBT-4 96.7 NA
TBT-5 96.7 NA
TBT-7 96.7 NA
TBT-8 100.0 NA
TBT-9 100.0 NA
TBT-11 100.0 NA
TBT-12 93.3 NA
TBT-13 93.3 7.8
TBT-14 96.7 NA
TBT-15 96.7 NA
TBT-18 96.7 NA
TBT-19 98.0 3.0
TBT-20 96.7 NA
TBT-21 93.3 NA
TBT-22 93.3 NA
TBT-24 100.0 NA
TBT-26 100.0 NA
TBT-28 96.7 NA
TBT-30 96.7 5.8

NA: Not applicable, one replicate.




Table 2. Summary of Survival of Nephtys caecoides During 45-d TBT-Bioaccumulation Test

Mean

Percent
Treatment Survival SD
Nephtys Control 65.8 25.1
TBT-2 95.6 NA
TBT-4 88.9 NA
TBT-5 88.9 NA
TBT-7 88.9 NA
TBT-8 68.9 NA
TBT-9 86.7 NA
TBT-11 82.2 NA
TBT-12 88.9 NA
TBT-13 871 7.4
TBT-14 88.9 NA
TBT-15 64.4 NA
TBT-18 88.9 NA
TBT-19 87.6 8.0
TBT-20 68.9 NA
TBT-21 77.8 NA
TBT-22 64.4 NA
TBT-24 91.1 NA
TBT-26 91.1 NA
TBT-28 91.1 NA
TBT-30 88.9 4.2

Not applicable. One replicate.
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Table 3. Water Quality Summary for M. nasuta and N. caecoides 45-d TBT-Bioaccumulation Test

Dissolved

Temperature Oxygen Salinity

(°C) pH {mg/L) (o/oo)
Treatment Min Max Min Max Min Max Min Max
Acceptable Range 13°C 17°C 7.30 8.30 >4.0 NA 28.0 32.0
Macoma Control 14.3 15.8 7.68 8.07 6.1 79 32.0 32.0
Nephtys Control 14.4 15.7 7.70 8.09 6.3 8.3 32.0 32.0
TBT-2 14.4 16.1 7.73 8.05 6.4 77 32.0 32.0
TBT-4 14.4 15.7 7.70 8.06 6.0 8.0 32.0 32.0
TBT-5 14.5 16.0 7.67 8.04 6.1 7.7 32.0 32.0
TBT-7 14.4 15.8 7.70' 8.06 6.3 8.0 32.0 32.0
TBT-8 14.4 15.8 7.67 8.08 6.0 8.1 320 32.0
TBT-9 14.5 15.9 7.74 8.06 6.4 7.7 32.0 32.0
TBT-11 14.3 15.7 7.72 8.06 5.5 7.9 32.0 32.0
TBT-12 14.3 15.9 7.70 8.06 6.0 7.8 32.0 32.0
TBT-13 14.4 15.8 7.68 8.06 6.1 7.8 320 32.0
TBT-14 14.4 15.7 7.70 8.05 6.8 7.8 32.0 32.0
TBT-15 14.3 15.6 7.66 8.06 6.4 7.9 32.0 32.0
TBT-18 14.4 156.9 7.70 8.06 6.6 7.8 32.0 32.0
TBT-19 14.4 16.2 7.67 8.06 5.5 7.8 32.0 32.0
TBT-20 14.4 15.6 7.68 8.06 6.4 7.9 32.0 32.0
TBT-21 14.4 15.7 7.71 8.06 6.3 7.9 32.0 32.0
TBT-22 14.4 16.7 7.67 8.07 6.2 8.1 32.0 32.0
TBT-24 14.4 15.7 7.68 8.06 6.3 8.0 32.0 32.0
TBT-26 14.4 15.8 7.69 8.06 6.3 7.8 32.0 32.0
TBT-28 14.4 15.8 7.68 8.06 6.2 7.9 32.0 32.0
TBT-30 14.3 156.9 7.70 8.06 6.3 7.9 32.0 32.0




Appendix A1. Survival of Macoma nasuta During 45-d TBT-Bioaccumulation Test

Mean
MSL Number Number Number Percent Percent

Treatment Code Replicate Poslition Surviving Dead  Missing Survival _Survival SD
Control 17 1 16 30 0 0 100.0
Control 17 2 39 30 0 0 100.0
Control 17 3 40 28 2 0 93.3
Control 17 4 35 28 0 2 93.3

Control 17 5 1 27 2 1 90.0 95.3 45

2 22 1 31 30 0 0 100.0 100.0 NA

4 18 1 19 29 1 0 96.7 967 NA

5 21 1 15 29 1 0 96.7 96.7 NA

7 2 1 27 29 0 1 96.7 967 NA

8 16 1 17 30 0 0 100.0 100.0 NA

9 7 1 30 30 0 0 100.0 100.0 NA

11 20 1 18 30 0 0 100.0 100.0 NA

12 1 1 13 28 0 2 93.3 93.3 NA
13 12 1 28 30 0 0 100.0
13 12 2 22 24 1 5 80.0
13 12 3 25 28 1 1 93.3
13 12 4 2 29 1 0 96.7

13 12 5 36 29 0 1 96.7 93.3 7.8

14 9 1 38 29 1 0 96.7 96.7 NA

15 13 1 3 29 1 0 96.7 96.7 NA

18 6 1 42 29 0 1 96.7 96.7 NA
19 14 1 10 30 0 0 1000
19 14 2 14 30 0 0 1000
19 14 3 29 28 1 1 93.3
19 14 4 34 30 0 0 1000

19 14 5 32 29 0 1 96.7 98.0 3.0

20 10 1 29 1 0 96.7 96.7 NA

.21 8 1 28 0 2 93.3 93.3 NA

22 15 1 28 0 2 93.3 93.3 NA

24 19 1 30 0 0 100.0 100.0 NA

26 3 1 37 30 0 0 100.0 100.0 NA

28 4 1 9 29 1 0 96.7 96.7 NA
30 5 1 11 30 0 0 1000
30 5 2 12 29 0 1 96.7
30 5 3 23 30 0 0 1000
30 5 4 26 30 0 0 100.0

30 5 5 20 26 1 3 86.7 96.7 5.8

1
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Appendix B1. Survival of Nephtys caecoides During 45-d TBT-Bioaccumulation Test

Mean
MSL Number Number Number Percent Percent

Treatment Code  Replicate Position Surviving Dead Missing Survival Survival SD
Control 11 1 6 15 0 30 333
Control 11 2 33 27 0 18 60.0
Control 11 3 24 41 0 4 91.1
Control 11 4 21 41 0 4 91 1

Control 11 5 41 24 0 21 533 65.8 251

2 22 1 31 43 0 2 956 956 NA

4 18 1 19 40 1 4 88.9 88.9 NA

5 21 1 15 40 0 5 88.9 88.9 NA

7 2 1 27 40 0 5 88.9 88.9 NA

8 16 1 17 31 3 11 68.9 68.9 NA

9 7 1 30 39 0 6 86.7 86.7 NA

11 20 1 18 37 0 8 82.2 82.2 NA

12 1 1 13 40 0 5 88.9 88.9 NA
13 12 1 28 39 0 6 86.7
13 12 2 22 43 0 2 95.6
13 12 3 25 41 0 4 91.1
13 12 4 2 34 0 1 75.6

13 12 5 36 39 0 6 86.7 87.1 7.4

14 9 1 38 40 0 5 88.9 88.9 NA

15 13 1 3 29 0 16 64.4 64 4 NA

18 6 1 42 40 0 5 88.9 889 NA
19 14 1 10 42 0 3 93.3
19 14 2 14 35 0 10 77.8
19 14 3 29 42 0 3 93.3
19 14 4 34 42 0 3 93.3

19 14 5 32 36 0 9 80.0 876 8.0

20 10 1 4 31 0 14 68.9 68.9 NA

21 8 1 5 35 0 10 77.8 778 NA

22 15 1 7 29 0 16 64.4 64.4 NA

24 19 1 8 41 0 4 91.1 911 NA

26 3 1 37 41 0 4 91.1 91.1 NA

28 4 1 9 41 0 4 91.1 91.1 NA
30 5 1 11 39 0 6 86.7
30 5 2 12 42 0 3 93.3
30 5 3 23 39 0 6 86.7
30 5 4 26 42 0 3 93.3

30 5 5 20 38 0 7 84.4 88.9 4.2

NA. Not applicable, only one replicate




Appendix C1. Water Quality Observations

Dissolved
B Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 0
31 2 Sed - 22 1 15.7 7.80 6.4 32.0
19 4 Sed - 18 1 15.6 7.77 6.0 32.0
15 5 Sed - 21 1 15.6 7.77 6.1 320
27 7 Sed -2 1 15.5 7.80 6.5 32.0
17 8 Sed - 16 1 15.6 7.82 6.0 32.0
30 9 Sed-7 1 15.6 7.81 6.4 32.0
18 11 Sed - 20 1 15.6 7.77 6.3 32.0
13 12 Sed-1 1 15.6 7.80 6.0 32.0
28 13 Sed-12 1 15.6 7.80 6.4 320
22 13 Sed - 12 2 15.7 7.77 6.3 32.0
25 13 Sed-12 3 155 7.81 6.6 320
2 13 Sed-12 4 15.5 7.77 6.3 32.0
36 13 Sed - 12 5 15.6 7.79 6.1 32.0
38 14 Sed-9 1 15.7 7.80 6.2 32.0
3 15 Sed - 13 1 15.5 777 6.4 32.0
42 18 Sed -6 1 15.6 7.82 6.6 32.0
10 19 Sed-14 1 15.6 7.74 6.3 32.0
14 19 Sed - 14 2 15.6 7.71 5.5 32.0
29 19 Sed- 14 3 15.6 7.79 6.4 32.0
32 19 Sed - 14 5 15.6 7.79 6.5 32.0
34 19 Sed - 14 4 15.8 7.75 6.2 32.0
4 20 Sed - 10 1 15.6 7.77 6.4 320
5 21 Sed-8 1 15.6 7.76 6.3 32.0
7 22 Sed - 15 1 15.5 7.78 6.3 32.0
8 24 Sed - 19 1 15.6 7.77 6.3 32.0
37 26 Sed-3 1 15.7 7.82 6.3 32.0
9 28 Sed -4 1 15.7 777 6.2 320
11 30 Sed-5 1 15.5 7.79 6.3 32.0
12 30 Sed-5 2 155 7.79 6.6 32.0
23 30 Sed-5 3 15.6 7.81 6.6 32.0
26 30 Sed-5 4 155 7.81 6.5 32.0
20 30 Sed-5 5 15.7 7.80 6.4 32.0
16 Macoma Control Sed - 17 1 15.6 7.80 6.2 320
39 Macoma Contro! Sed - 17 2 15.7 7.82 6.3 32.0
40 Macoma Control Sed - 17 3 15.6 7.83 6.5 32.0
35 Macoma Control Sed- 17 4 15.6 7.81 6.1 32.0
1 Macoma Control Sed - 17 5 156.5 7.74 6.2 32.0
6 Neanthes Control Sed - 11 1 15.5 7.78 6.3 32.0
21 Neanthes Control Sed - 11 4 15.7 7.81 6.3 32.0
24 Neanthes Control Sed - 11 3 15.5 7.82 6.6 32.0
33 Neanthes Control Sed - 11 2 15.6 7.82 6.3 320
41 Neanthes Control Sed - 11 5 15.6 7 82 6.5 32.0
Page 1 & 2
Page 1 of 24



Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 1
31 2 Sed - 22 1 156.5 7.75 6.4 32.0
19 4 Sed- 18 1 15.3 7.73 6.3 32.0
15 5 Sed - 21 1 15.4 7.73 6.6 32.0
27 7 Sed - 2 1 15.4 7.74 66 32.0
17 8 Sed - 16 1 15.4 7.77 67 32.0
30 9 Sed -7 1 15.3 7.78 69 32.0
18 11 Sed - 20 1 16.3 7.73 6.2 32.0
13 12 Sed -1 1 15.3 7.76 6.6 32.0
28 13 Sed - 12 1 15.3 7.77 6.9 32.0
38 14 Sed-9 1 15.3 7.76 6.8 32.0
3 15 Sed- 13 1 15.2 7.72 6.8 32.0
42 18 Sed-6 1 16.3 7.77 6.9 32.0
10 19 Sed - 14 1 15.3 7.74 6.4 320
4 20 Sed - 10 1 15.2 7.75 6.9 320
5 21 Sed-8 1 15.3 7.74 6.6 32.0
7 22 Sed- 15 1 153 7.74 6.2 32.0
8 24 Sed - 19 1 154 7.75 6.5 32.0
37 26 Sed-3 1 15.3 7.77 6.7 32.0
9 28 Sed-4 1 15.4 7.75 6.3 32.0
11 30 Sed-5 1 15.4 7.75 6.5 320
16 Macorna Control  Sed - 17 1 15.4 7.76 6.7 32.0
6 Neanthes Control Sed - 11 1 15.3 7.79 6.9 320
Day 2
31 2 Sed - 22 1 15.3 7.78 6.7 32.0
15 5 Sed - 21 1 15.2 7.78 6.7 32.0
19 5 Sed - 21 1 15.1 7.77 6.4 32.0
27 7 Sed -2 1 15.2 7.78 6.7 320
17 8 Sed - 16 1 15.3 7.80 6.8 320
30 9 Sed-7 1 15.2 7.81 6.9 320
18 11 Sed - 20 1 151 1.77 6.5 320
13 12 Sed - 1 1 15.1 7.79 6.7 32.0
22 13 Sed-12 2 15.2 7.79 6.6 320
38 14 Sed-9 1 15.2 7.80 6.7 32.0
3 15 Sed-13 1 15.2 1777 6.8 32.0
42 18 Sed-6 1 15.2 7.81 68 320
14 19 Sed - 14 2 151 7.80 6.9 32.0
4 20 Sed - 10 1 15.1 7.78 7.0 32.0
5 21 Sed-8 1 16.2 7.78 6.9 320
7 22 Sed- 15 1 156.2 7.77 6.3 32.0
8 24 Sed- 19 1 15.2 7.80 6.7 32.0
37 26 Sed -3 1 15.2 7.81 6.9 32.0
9 28 Sed-4 1 16.2 7.78 6.4 32.0
12 30 Sed-5 2 15.2 7.80 6.5 320
39 Macoma Control Sed-17 2 156.2 7.81 6.8 32.0
33 Neanthes Control Sed - 11 2 15.1 7.85 7.0 32.0
Page 3 & 4
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 3
31 2 Sed - 22 1 15.3 7.80 6.6 32.0
19 4 Sed- 18 1 15.0 7.80 6.4 32.0
15 5 Sed - 21 1 15.1 7.81 6.8 32.0
27 7 Sed -2 1 15.1 7.83 6.9 32.0
17 8 Sed - 16 1 15.1 7.82 6.8 32.0
30 9 Sed-7 1 15.2 7.81 6.5 32.0
18 11 Sed - 20 1 14.9 7.73 5.5 32.0
13 12 Sed -1 1 15.1 7.82 7.0 32.0
25 13 Sed - 12 3 15.0 7.81 6.8 320
38 14 Sed-9 1 15.0 7.81 6.6 32.0
3 15 Sed - 13 1 156.1 7.76 6.7 32.0
42 18 Sed-6 1 15.0 7.83 7.0 32.0
29 19 Sed - 14 3 15.2 7.84 7.0 32.0
4 20 Sed- 10 1 156.0 7.80 7.0 32.0
5 21 Sed-8 1 14.9 7.80 6.8 32.0
7 22 Sed - 15 1 15.0 7.80 6.5 32.0
8 24 Sed - 19 1 15.1 7.80 6.6 32.0
37 26 Sed -3 1 156.1 7.83 6.7 320
9 28 Sed-4 1 15.1 7.80 6.4 32.0
23 30 Sed-5 3 16.1 7.83 6.9 320
40 Macoma Control  Sed - 17 3 15.0 7.84 6.9 32.0
24 Neanthes Control Sed - 11 3 15.1 7.87 7.2 32.0
Day 4
31 2 Sed - 22 1 15.2 7.81 7.0 32.0
19 4 Sed - 18 1 15.1 7.80 6.9 32.0
27 7 Sed-2 1 15.0 7.81 71 32.0
15 8 Sed - 21 1 15.1 7.80 71 32.0
17 8 Sed - 16 1 151 7.82 7.2 320
30 9 Sed-7 1 152 7.83 7.2 320
18 11 Sed - 20 1 15.1 7.81 7.2 32.0
13 12 Sed - 1 1 156.1 7.82 7.0 32.0
2 13 Sed - 12 4 15.1 7.79 6.9 32.0
38 14 Sed-9 1 15.1 7.82 7.2 320
3 15 Sed- 13 1 15.0 7.81 7.2 32.0
42 18 Sed-6 1 15.1 7.82 7.2 32.0
34 19 Sed - 14 4 15.2 7.84 7.2 32.0
4 20 Sed - 10 1 15.0 7.82 7.3 320
5 21 Sed-8 1 15.0 7.80 7.0 320
7 22 Sed - 15 1 15.1 7.81 71 32.0
8 24 Sed - 19 1 156.1 7.81 6.9 32.0
37 26 Sed-3 1 15.1 7.82 7.1 32.0
9 28 Sed -4 1 15.2 7.82 6.9 320
26 30 Sed-5 4 15.0 7.83 73 32.0
35 Macoma Control Sed - 17 4 15.2 7.83 7.0 32.0
21 Neanthes Control Sed - 11 4 15.0 7.86 7.2 32.0
Page 5 &6

Page 3 of 24




Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day § .
31 2 Sed - 22 1 15.2 7.81 7.0 320
19 4 Sed - 18 1 15.1 7.80 6.8 32.0
15 5 Sed - 21 1 15.2 7.81 7.0 32.0
27 7 Sed - 2 1 15.1 7.81 7.0 320
17 8 Sed - 16 1 15.2 7.83 7.1 32.0
30 9 Sed-7 1 15.2 7.82 7.2 32.0
18 11 Sed - 20 1 15.1 7.81 7.0 32.0
13 12 Sed- 1 1 15.2 7.82 7.0 32.0
36 13 Sed - 12 5 15.3 7.81 7.2 320
38 14 Sed-9 1 15.2 7.82 71 32.0
3 15 Sed - 13 1 15.1 7.83 7.2 32.0
42 18 Sed-6 1 151 7.83 7.2 320
32 19 Sed - 14 5 15.2 7.82 7.1 32.0
4 20 Sed - 10 1 15.1 7.83 7.3 32.0
5 21 Sed-8 1 15.1 7.82 7.1 32.0
7 22 Sed - 15 1 15.1 7.83 7.1 32.0
8 24 Sed - 19 1 15.1 7.82 6.9 32.0
37 26 Sed-3 1 15.3 7.82 7.1 32.0
9 28 Sed- 4 1 15.1 7.83 6.7 32.0
20 30 Sed-5 5 15.1 7.84 7.2 320
1 Macoma Control Sed - 17 5 15.0 7.83 7.0 32.0
41 Neanthes Control Sed - 11 5 15.2 7.86 7.5 32.0
Day 6
31 2 Sed - 22 1 156.2 7.85 71 320
19 4 Sed - 18 1 15.1 7.85 7.1 32.0
15 5 Sed - 21 1 15.2 7.85 7.2 32.0
27 7 Sed -2 1 15.0 7.85 7.1 32.0
17 8 Sed - 16 1 151 7.87 7.3 32.0
10 9 Sed - 14 1 15.2 7.85 7.3 32.0
30 9 Sed-7 1 15.1 7.87 7.3 32.0
18 11 Sed - 20 1 15.1 7.85 7.2 32.0
13 12 Sed - 1 1 15.2 7.86 7.3 32.0
28 13 Sed - 12 1 15.1 7.87 7.3 32.0
38 14 Sed-9 1 15.1 7.85 7.0 32.0
3 15 Sed - 13 1 15.1 7.83 7.3 32.0
42 18 Sed-6 1 15.1 7.85 7.2 32.0
4 20 Sed - 10 1 15.0 7.85 75 32.0
5 21 Sed-8 1 15.0 7.85 7.3 320
7 22 Sed- 15 1 15.0 7.85 7.0 320
8 24 Sed - 19 1 15.1 7.85 71 32.0
37 26 Sed -3 1 15.3 7.85 7.3 320
9 28 Sed - 4 1 15.2 7.86 7.3 320
1 30 Sed-5 1 15.2 7.86 7.4 32.0
16 Macoma Control Sed - 17 1 15.1 7.85 7.2 32.0
6 Neanthes Control Sed - 11 1 15.1 7.88 7.5 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 7
31 2 Sed - 22 1 15.4 7.92 7.4 32.0
19 4 Sed - 18 1 15.0 7.92 7.2 32.0
15 5 Sed - 21 1 15.2 7.91 71 32.0
27 7 Sed -2 1 15.1 7.92 7.3 32.0
17 8 Sed - 16 1 15.1 7.93 7.3 32.0
30 9 Sed-7 1 156.2 7.93 7.3 32.0
18 1 Sed-20 1 15.0 7.92 7.2 32.0
13 12 Sed - 1 1 156.2 7.92 73 32.0
22 13 Sed - 12 2 15.1 7.93 7.3 32.0
38 14 Sed-9 1 15.1 7.92 74 32.0
3 15 Sed - 13 1 15.2 7.95 7.5 32.0
42 18 Sed -6 1 15.1 7.92 7.3 32.0
14 19 Sed - 14 2 15.3 7.94 7.3 32.0
4 20 Sed- 10 1 16.0 7.93 75 32.0
5 21 Sed-8 1 15.0 7.94 7.5 32.0
7 22 Sed - 15 1 15.1 7.95 74 32.0
8 24 Sed - 19 1 16.1 7.93 7.3 32.0
37 26 Sed -3 1 156.3 7.92 7.4 32.0
9 28 Sed - 4 1 16.2 7.94 7.4 32.0
12 30 Sed-5 2 15.3 7.92 7.1 32.0
39 Macoma Control Sed - 17 2 15.2 7.94 7.3 32.0
33 Neanthes Control Sed - 11 2 15.3 7.98 7.7 32.0
Day 8
31 2 Sed - 22 1 15.2 7.93 7.3 32.0
19 4 Sed- 18 1 16.0 7.93 7.3 32.0
15 5 Sed - 21 1 15.1 7.92 7.3 32.0
27 7 Sed-2 1 15.1 7.93 7.3 320
17 8 Sed - 16 1 151 7.94 7.5 32.0
30 9 Sed-7 1 15.2 7.94 7.5 32.0
18 11 Sed - 20 1 15.1 7.94 7.5 32.0
13 12 Sed - 1 1 15.1 794 74 32.0
25 13 Sed - 12 3 15.1 7.94 7.5 32.0
38 14 Sed-9 1 15.1 7.92 7.4 32.0
3 15 Sed- 13 1 15.1 7.95 75 32.0
42 18 Sed-6 1 15.1 7.93 7.5 32.0
29 19 Sed - 14 3 15.1 7.94 7.5 32.0
4 20 Sed - 10 1 14.9 7.95 7.6 32.0
5 21 Sed- 8 1 149 - 7.95 7.5 32.0
7 22 Sed - 15 1 15.0 7.94 7.3 32.0
8 24 Sed - 19 1 16.1 7.94 75 32.0
37 26 Sed- 3 1 16.2 7.93 74 32.0
9 28 Sed-4 1 15.1 7.94 7.4 320
23 30 Sed-5 3 15.1 7.95 7.9 32.0
40 Macoma Control Sed - 17 3 16.1 7.94 7.6 320
24 Neanthes Control Sed - 11 3 15.1 7.98 7.8 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0mg/L  28-32 ppt
Day 9
31 2 Sed - 22 1 16.1 7.97 7.7 32.0
19 4 Sed - 18 1 15.7 7.97 8.0 32.0
15 5 Sed - 21 1 16.0 7.96 1.7 32.0
27 7 Sed-2 1 15.8 7.99 8.0 320
17 8 Sed - 16 1 15.8 7.98 7.7 320
30 9 Sed-7 1 15.9 7.97 7.7 32.0
18 1 Sed - 20 1 16.7 7.99 7.9 32.0
13 12 Sed - 1 1 15.9 7.97 7.8 32.0
2 13 Sed - 12 4 15.8 7.97 7.3 32.0
38 14 Sed-9 1 15.7 7.97 7.8 32.0
3 15 Sed - 13 1 15.6 7.98 7.7 32.0
42 18 Sed-6 1 159 7.97 7.8 32.0
34 19 Sed - 14 4 16.2 7.97 7.8 32.0
4 20 Sed - 10 1 15.6 7.97 7.7 320
5 21 Sed- 8 1 15.7 7.98 7.9 320
7 22 Sed - 15 1 15.7 8.00 8.1 32.0
8 24 Sed - 19 1 15.7 7.98 8.0 320
37 26 Sed-3 1 16.8 7.97 7.8 32.0
9 28 Sed - 4 1 15.8 7.99 7.9 320
26 30 Sed-5 4 15.9 7.98 7.9 32.0
35 Macoma Control  Sed - 17 4 15.8 7.99 7.9 32.0
21 Neanthes Control Sed - 11 4 15.7 8.02 8.3 32.0
Day 10
31 2 Sed - 22 1 15.1 8.01 7.5 320
19 4 Sed - 18 1 15.0 8.00 7.5 320
15 5 Sed - 21 1 15.1 8.00 7.5 32.0
27 7 Sed -2 1 150 8 01 75 320
17 8 Sed - 16 1 15.0 8.02 7.5 320
30 9 Sed-7 1 150 8.01 7.6 320
18 11 Sed - 20 1 15.0 8.01 7.5 32.0
13 12 Sed - 1 1 15.0 8.02 7.5 32.0
36 13 Sed - 12 5 15.2 8.01 7.8 32.0
38 14 Sed-9 1 15.1 8.00 75 320
3 15 Sed - 13 1 149 8.01 7.6 32.0
42 18 Sed-6 1 15.0 8.01 7.8 32.0
32 19 Sed - 14 5 16.2 8.01 7.6 32.0
4 20 Sed - 10 1 14.9 8.01 7.5 320
5 21 Sed- 8 1 14.9 8.01 77 320
7 22 Sed - 15 1 14.9 8.01 7.6 320
8 24 Sed - 19 1 15.0 8.02 7.7 320
37 26 Sed-3 1 15.1 8.01 1.7 32.0
9 28 Sed-4 1 15.0 8.01 75 32.0
20 30 Sed-5 5 15.0 8.02 7.6 320
1 Macoma Control Sed - 17 5 14.8 8.02 7.4 32.0
41 Neanthes Control Sed - 11 5 15.0 8.05 7.9 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 11
31 2 Sed - 22 1 14.9 8.05 7.6 32.0
19 4 Sed- 18 1 14.8 8.06 7.7 32,0
15 5 Sed - 21 1 14.9 8.04 7.6 320
27 7 Sed -2 1 14.8 8.06 7.8 320
17 8 Sed - 16 1 14.8 8.08 7.7 320
30 9 Sed-7 1 14.9 8.06 7.7 32.0
18 1 Sed - 20 1 14.8 8.06 7.8 32.0
13 12 Sed - 1 1 14.9 8.06 7.8 32.0
28 13 Sed - 12 1 14.8 8.06 7.8 320
38 14 Sed-9 1 14.9 8.05 7.7 320
3 15 Sed - 13 1 14.7 8.06 7.9 320
42 18 Sed -6 1 14.8 8.06 7.8 32.0
10 19 Sed - 14 1 14.8 8.06 7.8 32.0
4 20 Sed - 10 1 147 8.06 7.9 320
5 21 Sed- 8 1 14.7 8.06 79 320
7 22 Sed- 15 1 14.8 8.07 8.0 320
8 24 Sed - 19 1 14.8 8.06 79 320
37 26 Sed-3 1 14.8 8.06 7.8 32.0
9 28 Sed-4 1 14.8 8.06 7.9 32.0
11 30 Sed-5 1 14.9 8.06 7.8 320
16 Macoma Control  Sed - 17 1 14.8 8.07 7.8 32.0
6 Neanthes Control Sed - 11 1 14 8 8.09 81 32.0
Day 12
31 2 Sed - 22 1 15.0 7.98 7.7 32.0
19 4 Sed - 18 1 14.9 7.97 74 32.0
15 5 Sed - 21 1 14.9 7.97 7.4 32.0
27 7 Sed -2 1 15.0 7.97 74 320
17 8 Sed- 16 1 14.9 7.99 75 32.0
30 9 Sed-7 1 15.0 7.98 7.6 32.0
18 11 Sed - 20 1 14.9 7.98 7.5 320
13 12 Sed - 1 1 14.8 7.99 7.6 32.0
22 13 Sed - 12 2 14.9 7.97 7.5 32.0
38 14 Sed-9 1 14.9 7.97 7.6 32.0
3 15 Sed- 13 1 14.8 7.98 7.6 32.0
42 18 Sed- 6 1 14.9 7.97 7.6 32.0
14 19 Sed - 14 2 14.8 7.98 7.7 320
4 20 Sed - 10 1 14.8 7.98 76 32.0
5 21 Sed -8 1 14.8 7.98 7.6 32.0
7 22 Sed - 15 1 14 8 7.98 76 32.0
8 24 Sed - 19 1 14.8 7.97 7.5 320
37 26 Sed -3 1 15.0 7.98 7.6 32.0
9 28 Sed-4 1 14.9 7.98 75 32.0
12 30 Sed-5 2 14.8 7.97 7.5 32.0
39 Macoma Control Sed - 17 2 14.9 7.97 7.5 32.0
33 Neanthes Control Sed - 11 2 15.0 8.01 8.0 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 13
31 2 Sed - 22 1 15.2 7.96 7.5 32.0
19 4 Sed- 18 1 15.0 7.95 7.2 320
15 5 Sed - 21 1 15.1 7.95 72 32.0
27 7 Sed -2 1 15.0 795 7.2 32.0
17 8 Sed - 16 1 15.1 7.97 7.2 32.0
30 9 Sed -7 1 15.1 7.97 7.5 32.0
18 10 Sed - 20 1 15.0 7.95 7.2 32.0
13 12 Sed - 1 1 15.2 7.96 7.4 32.0
25 13 Sed - 12 3 15.0 7.95 7.3 32.0
38 14 Sed-9 1 151 797 7.6 32.0
3 15 Sed-13 1 15.0 7.96 74 32.0
42 18 Sed-6 1 15.1 7.95 7.6 32.0
29 19 Sed - 14 3 15.1 7.96 7.4 32.0
4 20 Sed - 10 1 15.0 7.95 7.3 32.0
5 21 Sed-8 1 15.0 7.95 7.4 32.0
7 22 Sed - 15 1 15.0 7.95 7.2 32.0
8 24 Sed-19 1 15.1 7.95 7.3 32.0
37 26 Sed- 3 1 15.2 7.94 71 32.0
9 28 Sed-4 1 15.1 7.95 7.2 32.0
23 30 Sed-5 3 15.2 7.96 7.5 32.0
40 Macoma Control Sed - 17 3 15.1 7.96 7.4 32.0
24 Neanthes Control Sed - 11 3 15.1 7.98 7.6 32.0
Day 14 ‘
31 2 Sed -22 1 15.0 7.88 71 32.0
19 4 Sed-18 1 14.8 7.85 6.7 32.0
15 5 Sed - 21 1 14.9 7.87 6.9 320
27 7 Sed -2 1 149 7.86 6.5 32.0
17 8 Sed - 16 1 14.9 7.89 7.0 32.0
30 9 Sed-7 1 15.0 7.90- 7.3 32.0
18 11 Sed - 20 1 14.9 7.86 6.8 32.0
13 12 Sed - 1 1 14.9 7.89 71 320
2 13 Sed - 12 4 14.6 7.87 7.0 320
38 14 Sed-9 1 14.8 7.87 7.0 32.0
3 15 Sed- 13 1 14.6 7.87 71 32.0
42 18 Sed-6 1 14.8 7.87 7.0 32.0
34 19 Sed - 14 4 15.0 7.89 7.3 32.0
4 20 Sed - 10 1 147 7.88 7.3 32.0
5 21 Sed -8 1 14.8 7.87 7.1 32.0
7 22 Sed - 15 1 14.8 7 86 6.9 32.0
8 24 Sed - 19 1 14.9 7.85 6.8 32.0
37 26 Sed - 3 1 14.8 7.87 6.9 32.0
9 28 Sed-4 1 148 7.85 6.7 320
26 30 Sed-5 4 14.8 7.87 7.0 32.0
35 Macoma Control Sed- 17 4 15.0 7.87 6.3 32.0
21 Neanthes Control Sed - 11 4 14.9 7.89 7.0 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 15
32 2 Sed - 22 5 14.9 7.88 7.2 32.0
19 4 Sed - 18 1 14.7 7.86 6.7 32.0
15 5 Sed - 21 1 14.8 7.86 7.0 32.0
30 7 Sed -2 1 14.8 7.86 68 32.0
17 8 Sed - 16 1 14.8 7.87 7.0 320
31 9 Sed-7 1 14.9 7.87 7.3 32.0
18 1 Sed - 20 1 14.7 7.87 6.9 32.0
13 12 Sed - 1 1 14.9 7.88 7.0 32.0
1 13 Sed - 12 5 14.8 7.85 6.3 32.0
41 14 Sed -9 5 14.8 7.90 75 32.0
3 15 Sed - 13 1 14.7 7.88 7.0 32.0
42 18 Sed -6 1 14.8 7.88 7.3 32.0
36 19 Sed - 14 5 14.9 7.87 7.1 32.0
4 20 Sed - 10 1 14.7 7.89 7.3 32.0
5 21 Sed-8 1 14.7 7.88 7.0 32.0
7 22 Sed - 15 1 14.8 7.87 6.7 32.0
8 24 Sed - 19 1 14.8 7.87 6.9 32.0
38 26 Sed-3 1 14.8 7.87 7.0 32.0
9 28 Sed -4 1 14.8 7.87 6.7 32.0
27 30 Sed-5 1 14.8 7.90 7.2 32.0
37 Macoma Control Sed - 17 1 14.8 7.87 71 32.0
20 Neanthes Control Sed - 11 5 14.7 7.88 7.0 32.0
Day 16
31 2 Sed - 22 1 15.0 7.86 6.9 32.0
19 4 Sed - 18 1 14.9 7.85 6.7 32.0
15 5 Sed - 21 1 15.0 7.86 71 32.0
27 7 Sed -2 1 14 9 7.85 6.7 32.0
17 8 Sed - 16 1 14.9 7.88 6.8 32.0
30 9 Sed-7 1 150 7.88 7.2 320
18 11 Sed - 20 1 14.9 7.86 6.9 32.0
13 12 Sed - 1 1 156.0 7.88 7.0 32.0
28 13 Sed -12 1 15.0 7.88 7.1 32.0
38 14 Sed-9 1 15.0 7.86 7.0 32.0
3 15 Sed - 13 1 14.8 7.87 6.8 32.0
42 18 Sed -6 1 15.0 7.88 7.0 32.0
10 19 Sed - 14 1 15.0 7.85 6.8 32.0
4 20 Sed - 10 1 149 7.88 71 320
5 21 Sed-8 1 14.9 7.87 6.9 32.0
7 22 Sed - 15 1 15.0 7.86 6.8 32.0
8 24 Sed - 19 1 15.0 7.86 6.8 32.0
37 26 Sed-3 1 15.0 7.86 69 32.0
9 28 Sed - 4 1 15.0 7.86 69 32.0
11 30 Sed-5 1 15.1 7.87 71 32.0
16 Macoma Control Sed - 17 1 15.0 787 6.9 32.0
6 Neanthes Control Sed -11 1 14.9 7 91 7.2 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 17
31 2 Sed -22 1 14.9 7.85 7.0 32.0
19 4 Sed - 18 1 14.9 7.84 6.6 32.0
15 5 Sed - 21 1 14.8 7 87 6.8 32.0
27 7 Sed -2 1 14.8 7.84 6.6 32.0
17 8 Sed - 16 1 14.9 7.84 6.7 32.0
30 9 Sed-7 1 14.9 7.87 71 320
18 11 Sed - 20 1 14.9 7.85 6.7 32.0
13 12 Sed - 1 1 148 7.87 6.9 32.0
22 13 Sed - 12 2 14.9 7.84 6.8 32.0
38 14 Sed-9 1 14.8 7.86 7.0 32.0
3 15 Sed - 13 1 15.0 7.86 6.8 32.0
42 18 Sed -6 1 14.8 7.86 7.2 32.0
14 19 Sed - 14 2 14.8 7.86 7.1 32.0
4 20 Sed - 10 1 14.8 7.87 7.0 32.0
5 21 Sed-8 1 14.8 7.85 7.0 32.0
7 22 Sed -15 1 14.9 7.84 6.5 32.0
8 24 Sed- 19 1 14.8 7.84 6.7 32.0
37 26 Sed-3 1 15.0 7.85 6.9 32.0
9 28 Sed - 4 1 14.9 7.79 6.2 32.0
12 30 Sed-5 2 15.0 7.84 6.4 32.0
39 Macoma Control Sed- 17 2 14.9 7.87 7.1 320
33 Neanthes Control Sed -11 2 15.0 7.89 7.2 32.0
Day 18
31 2 Sed - 22 1 15.0 7.86 71 32.0
19 4 Sed - 18 1 14.9 7.85 6.9 32.0
15 5 Sed - 21 1 149 7.86 69 320
27 7 Sed -2 1 14.9 7.84 6.3 32.0
17 8 Sed - 16 1 15.0 7.87 6.9 32.0
29 9 Sed - 14 3 14.9 7.86 71 32.0
30 9 Sed -7 1 15.0 7.88 7.3 32.0
18 11 Sed - 20 1 14.9 7.87 7.2 32.0
13 12 Sed - 1 1 14.9 7.87 7.1 32.0
25 13 Sed - 12 3 14.8 7.86 6.9 32.0
38 14 Sed-9 1 14.9 7.86 70 32.0
3 15 Sed- 13 1 15.1 7.87 7.1 32.0
42 18 Sed -6 1 14.8 7.86 7.2 32.0
4 20 Sed - 10 1 15.0 7.88 7.3 32.0
5 21 Sed -8 1 15.0 7.86 7.2 32.0
7 22 Sed -15 1 149 7.83 64 32.0
8 24 Sed - 19 1 14.9 7.84 6.8 32.0
37 26 Sed -3 1 14.9 7.86 71 32.0
9 28 Sed - 4 1 149 7.84 6.4 32.0
23 30 Sed-5 3 14 9 7.87 74 32.0
40 Macoma Control Sed - 17 3 14.9 7.88 7.4 32.0
24 Neanthes Control Sed - 11 3 14.9 7.87 70 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 19
31 2 Sed - 22 1 15.0 7.84 7.1 32.0
19 4 Sed - 18 1 14.8 7.82 6.8 320
15 5 Sed - 21 1 14.9 7.83 7.0 32.0
27 7 Sed - 2 1 14.8 7.84 7.2 32.0
17 8 Sed- 16 1 14.8 7.84 6.9 32.0
30 9 Sed-7 1 14.9 7.85 7.3 320
18 11 Sed - 20 1 148 7.84 7.3 32.0
13 12 Sed - 1 1 14.9 7.84 7.2 320
2 13 Sed- 12 4 14.7 7.81 7.1 320
38 14 Sed-9 1 14.9 7.84 7.1 320
3 15 Sed- 13 1 14.8 7.82 7.2 320
42 18 Sed-6 1 14.9 7.84 7.2 32.0
34 19 Sed - 14 4 15.0 7.84 7.2 32.0
4 20 Sed- 10 1 14.8 7.82 7.3 320
5 21 Sed-8 1 14.8 7.82 7.1 32.0
7 22 Sed - 15 1 14.9 7.83 7.2 32.0
8 24 Sed - 19 1 14.9 7.82 6.9 32.0
37 26 Sed-3 1 14.8 7.83 7.0 32.0
9 28 Sed -4 1 14.9 7.82 7.0 32.0
26 30 Sed-5 4 14.8 7.84 7.1 32.0
35 Macoma Control Sed - 17 4 14.9 7.82 64 32.0
21 Neanthes Control Sed - 11 4 14.9 7.85 7.2 32.0
Day 20
31 2 Sed - 22 1 15.0 7.75 6.9 32.0
19 4 Sed - 18 1 14.8 7.73 6.7 32.0
15 - 5 Sed - 21 1 14.9 7.74 6.9 32.0
27 7 Sed - 2 1 14.9 7.74 7.0 320
17 8 Sed- 16 1 149 7.76 6.9 320
30 9 Sed-7 1 15.0 7.78 7.3 32.0
18 11 Sed - 20 1 14.9 7.76 7.2 320
13 12 Sed - 1 1 14.9 7.75 7.0 320
36 13 Sed - 12 5 14.9 7.74 7.0 32.0
38 14 Sed-9 1 14.9 7.74 6.9 32.0
3 15 Sed - 13 1 14.8 7.74 6.9 32.0
42 18 Sed -6 1 14.9 7.74 7.1 32.0
32 19 Sed - 14 5 15.0 7.75 7.2 32.0
4 20 Sed - 10 1 14.8 7.76 7.2 32.0
5 21 Sed -8 1 14.8 7.74 7.0 32.0
7 22 Sed - 15 1 14.8 7.74 69 320
8 24 Sed - 19 1 14.9 7.73 6.8 32.0
37 26 Sed-3 1 15.0 7.74 . 7.0 32.0
9 28 Sed -4 1 15.0 7.71 6.8 32.0
20 30 Sed-5 5 149 7.74 71 32.0
1 Macoma Control Sed - 17 5 14.9 7.77 7.1 320
41 Neanthes Control Sed - 11 5 14.9 7.77 72 32.0
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Appendix C1. Water Quality Observations
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Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 21
31 2 Sed - 22 1 14.8 7.85 7.2 32.0
19 4 Sed - 18 1 147 7.83 6.9 32.0
15 5 Sed - 21 1 14.7 7.83 7.1 32.0
27 7 Sed-2 1 14.8 7.84 71 32.0
17 8 Sed - 16 1 14.7 7.85 7.0 32.0
30 9 Sed-7 1 14.8 7.87 74 32.0
18 1 Sed - 20 1 14.6 7.85 7.2 32.0
13 12 Sed -1 1 14.6 7.86 74 32.0
28 13 Sed - 12 1 14.8 7.86 7.3 32.0
38 14 Sed-9 1 14.7 7.84 7.2 320
3 15 Sed- 13 1 14.8 7.84 7.1 32.0
42 18 Sed-6 1 14.7 7.83 7.2 32.0
10 19 Sed - 14 1 14.7 7.83 71 32.0
T4 20 Sed - 10 1 14.7 7.86 7.3 320
5 21 Sed-8 1 14.6 7.84 7.2 32.0
7 22 Sed- 15 1 14.8 7.84 7.2 32.0
8 24 Sed- 19 1 14.8 7.84 7.3 32.0
37 26 Sed-3 1 14.8 7.83 7.2 32.0
9 28 Sed-4 1 14.8 7.83 7.1 32.0
11 30 Sed-5 1 14.7 7.84 7.2 32.0
16 Macoma Control Sed- 17 1 14.8 7.83 6.9 320
6 Neanthes Control Sed - 11 1 14.7 7.87 7.4 32.0
Day 22
31 2 Sed - 22 1 14.8 7.83 73 32.0
19 4 Sed - 18 1 14.7 7.82 7.2 32.0
15 5 Sed - 21 1 14.8 7.81 7.2 320
27 7 Sed -2 1 14.8 7.83 73 32.0
17 8 Sed - 16 1 14.8 7.83 72 32.0
30 9 Sed-7 1 14.8 7.85 7.5 320
18 11 Sed - 20 1 14.7 7.85 7.4 32.0
13 12 Sed - 1 1 147 7.83 7.2 32.0
22 13 Sed - 12 2 14.8 7.83 7.1 32.0
38 14 Sed-9 1 14.8 7.83 7.2 320
3 15 Sed - 13 1 147 7.85 7.2 32.0
42 18 Sed-6 1 14.8 7.84 7.2 32.0
14 19 Sed - 14 2 147 7.83 7.3 32.0
4 20 Sed - 10 1 14.7 7.86 7.5 32.0
5 21 Sed-8 1 14.8 7.85 7.4 32.0
7 22 Sed - 15 1 14.7 7.85 7.4 32.0
8 24 Sed - 19 1 14.8 7.85 7.3 320
37 26 Sed-3 1 149 7.84 7.3 320
9 28 Sed - 4 1 14.8 7.85 7.4 320
12 30 Sed-5 2 14.8 7.85 74 32.0
39 Macoma Control Sed - 17 2 14.8 7.85 7.2 320
33 Neanthes Control Sed -11 2 149 7.87 7.5 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 23
31 2 Sed - 22 1 14.9 7.84 7.2 32.0
19 4 Sed - 18 1 14.7 7.85 7.2 32.0
15 5 Sed - 21 1 14.8 7.83 7.2 32.0
27 7 Sed -2 1 14.8 784 7.2 32.0
17 8 Sed - 16 1 14.8 7.86 7.2 320
30 9 Sed-7 1 14.9 7.87 75 32.0
18 11 Sed - 20 1 14.8 7.86 7.4 32.0
13 12 Sed-1 1 14.8 7.85 7.4 320
25 13 Sed- 12 3 147 7.85 73 320
38 14 Sed-9 1 14.8 7.85 7.2 320
3 15 Sed- 13 1 14.7 7.86 74 320
42 18 Sed-6 1 14.8 7.85 7.3 32.0
29 19 Sed - 14 3 14.8 7.85 7.5 320
4 20 Sed - 10 1 14.7 7.85 75 320
5 21 Sed-8 1 14.8 7.84 7.3 320
7 22 Sed- 15 1 14.8 7.84 74 32.0
8 24 Sed - 19 1 14.8 7.84 7.3 320
37 26 Sed-3 1 14.8 7.84 7.2 320
9 28 Sed - 4 1 14.8 7.84 7.4 320
23 30 Sed-5 3 14.7 7.86 7.6 32.0
40 Macoma Control Sed - 17 3 14.8 7.87 7.4 320
24 Neanthes Control Sed - 11 3 14.8 7.90 7.8 32.0
Day 24
31 2 Sed - 22 1 148 7.82 7.1 320
19 4 Sed- 18 1 14.6 7.82 69 320
15 5 Sed - 21 1 14.7 7.81 7.1 32.0
27 7 Sed -2 1 147 7.82 7.1 32.0
17 8 Sed - 16 1 146 7.85 7.0 32.0
30 9 Sed-7 1 14.7 7.85 7.2 32.0
18 11 Sed - 20 1 14.7 7.84 7.4 32.0
13 12 Sed - 1 1 147 7.83 73 32.0
2 13 Sed - 12 4 14.7 7.83 7.2 32.0
38 14 Sed -9 1 14.7 7.82 7.0 32.0
3 15 Sed - 13 1 14.6 7.83 7.1 32.0
42 18 Sed -6 1 14.8 7.83 7.2 32.0
34 19 Sed - 14 4 147 7.83 7.4 32.0
4 20 Sed - 10 1 14.7 7.84 7.3 32.0
5 21 Sed-8 1 14.6 7.83 7.2 32.0
7 22 Sed - 15 1 14.7 7.83 7.2 320
8 24 Sed - 19 1 14.7 7.83 7.1 32.0
37 26 Sed-3 1 14.7 7.82 71 32.0
9 30 Sed -5 1 14.8 7.83 71 32.0
26 30 Sed-5 4 14.7 7.82 7.3 32.0
35 Macoma Control Sed - 17 4 14.7 7.83 7.3 32.0
21 Neanthes Control Sed - 11 4 14.7 7.84 7.2 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 25
31 2 Sed - 22 1 14.7 7.79 7.2 32.0
19 4 Sed - 18 1 14.6 7.77 6.8 32.0
15 5 Sed - 21 1 14.7 7.77 6.9 32.0
27 7 Sed -2 1 14.6 7.78 7.0 32.0
17 8 Sed - 16 1 14.7 7.80 7.0 32.0
30 9 Sed-7 1 14.7 7.81 73 32.0
18 11 Sed - 20 1 14.6 7.80 7.2 32.0
13 12 Sed - 1 1 145 7.78 72 32.0
36 13 Sed- 12 5 14.7 7.79 72 32.0
38 14 Sed-9 1 147 7.78 7.0 32.0
3 15 Sed-13 1 14.6 7.77 7.0 32.0
42 18 Sed-6 1 14.7 7.79 71 32.0
32 19 Sed - 14 5 147 7.79 7.3 32.0
4 20 Sed - 10 1 14.5 7.79 7.3 32.0
5 21 Sed-8 1 14.6 7.78 7.2 32.0
7 22 Sed - 15 1 14.6 7.78 7.1 32.0
8 24 Sed - 19 1 14.7 7.78 71 32.0
37 26 Sed-3 1 147 7.78 7.0 32.0
g 28 Sed - 4 1 145 7.79 7.2 32.0
20 30 Sed-5 5 14.6 7.79 73 32.0
1 Macoma Control Sed - 17 5 14.6 7.78 7.0 32.0
41 Neanthes Control Sed - 11 5 14.7 7.81 7.3 32.0
Day 26
31 2 Sed - 22 1 14.7 7.79 7.2 32.0
19 4 Sed - 18 1 14.6 7.78 71 320
15 5 Sed - 21 1 14.5 7.80 71 32.0
27 7 Sed-2 1 14.6 7.78 7.2 32.0
17 8 Sed - 16 1 14.6 7 81 71 32.0
30 9 Sed-7 1 147 7.82 74 320
18 11 Sed - 20 1 14.5 7.81 7.3 32.0
13 12 Sed - 1 1 14.4 7.79 7.2 32.0
28 13 Sed - 12 1 146 7.81 7.4 32.0
38 14 Sed-9 1 145 7.79 71 32.0
3 15 Sed - 13 1 14.6 7.78 7.2 32.0
42 18 Sed -6 1 14.6 7.79 7.3 32.0
10 19 Sed - 14 1 14.5 7.78 7.0 32.0
4 20 Sed - 10 1 14.5 7.80 7.3 32.0
5 21 Sed-8 1 14.4 7.78 7.2 320
7 22 Sed- 15 1 145 7.79 7.2 320
8 24 Sed - 19 1 14.6 7.78 7.2 32.0
37 26 "Sed-3 1 14.6 7.78 7.3 320
9 28 Sed - 4 1 14.6 7.79 71 320
11 30 Sed-5 1 145 7.79 7.3 32.0
16 Macoma Control Sed-17 1 14.6 7.78 6.9 32.0
6 Neanthes Control Sed - 11 1 14.5 7.82 7.5 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 27
31 2 Sed - 22 1 14.6 7.81 7.2 32.0
19 4 Sed - 18 1 14.4 7.79 6.8 32.0
15 5 Sed - 21 1 14.6 7.80 7.1 32.0
27 7 Sed-2 1 14.5 7.80 70 320
17 8 Sed - 16 1 14.6 7.82 7.0 32.0
30 9 Sed-7 1 14.6 7.84 7.3 32.0
18 11 Sed - 20 1 14.5 7.82 7.4 32.0
13 12 Sed -1 1 14.4 7.81 72 320
22 13 Sed - 12 2 14.5 7.78 6.8 32.0
38 14 Sed-9 1 14.5 7.79 6.9 320
3 15 Sed- 13 1 14.4 7.81 6.9 32.0
42 18 Sed-6 1 14.5 7.81 7.2 32.0
14 19 Sed - 14 2 14.5 7.81 7.2 320
4 20 + Sed-10 1 14.5 7.82 7.1 32.0
5 21 Sed-8 1 14.5 7.81 7.2 32.0
7 22 Sed - 15 1 14.5 7.81 7.0 32.0
8 24 Sed - 19 1 14.5 7.80 71 32.0
37 26 Sed -3 1 14.4 7.80 7.2 32.0
9 28 Sed-4 1 14.5 7.80 7.1 32.0
12 30 Sed-5 2 14.4 7.80 7.1 32.0
39 Macoma Control Sed - 17 2 14.5 7.81 71 320
33 Neanthes Control Sed - 11 2 14.4 7.83 7.3 320
Day 28
31 2 Sed - 22 1 14.7 7.75 71 320
15 5 Sed - 21 1 14.6 7.74 6.9 32.0
19 6 Sed - 18 1 14.6 7.73 67 320
27 7 Sed -2 1 14.6 7.74 69 32.0
17 8 Sed - 16 1 14 6 7.77 6.8 320
30 9 Sed-7 1 147 7.78 73 320
18 11 Sed - 20 1 14.6 777 71 32.0
13 12 Sed - 1 1 14.7 7.76 71 32.0
25 13 Sed - 12 3 14.6 7.75 7.0 320
38 14 Sed-9 1 14.6 7.74 6.8 32.0
3 15 Sed - 13 1 14.6 7.74 7.0 32.0
42 18 Sed-6 1 14.6 7.75 7.0 32.0
29 19 Sed - 14 3 14.6 7.75 7.1 32.0
4 20 Sed - 10 1 14.5 7.76 7.2 32.0
5 21 Sed-8 1 14.5 7.75 71 320
7 22 Sed - 15 1 14.6 7.74 7.0 320
8 24 Sed - 19 1 14.5 7.74 7.0 32.0
37 26 Sed-3 1 14.6 7.75 7.0 320
9 28 Sed - 4 1 14.6 7.74 69 320
23 30 Sed -5 3 145 7.75 72 320
40 Macoma Control Sed- 17 3 14.5 7.77 73 32.0
24 Neanthes Control Sed - 11 3 14.5 7.79 7.4 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 29
Kh 2 Sed - 22 1 144 7.76 7.1 32.0
19 4 Sed - 18 1 14.4 7.74 6.7 32.0
15 5 Sed - 21 1 14.5 7.74 6.9 320
27 7 Sed-2 1 14.5 7.76 6.9 320
17 8 Sed - 16 1 14.4 7.77 6.9 32.0
30 9 Sed-7 1 14.5 7.79 7.2 32.0
18 11 Sed - 20 1 143 7.79 7.2 320
13 12 Sed - 1 1 14.3 7.77 71 32.0
2 13 Sed - 12 4 14.4 7.73 6.9 320
38 14 Sed-9 1 14.4 7.75 6.8 32.0
3 15 Sed - 13 1 14.4 7.76 7.1 32.0
42 18 Sed- 6 1 14.4 7.76 6.9 32.0
34 19 Sed - 14 4 14.5 7.75 7.2 32.0
4 20 Sed - 10 1 14.4 7.77 7.3 32.0
5 21 Sed-8 1 14.4 7.797 7.2 32.0
7 22 Sed-15 1 14.4 7.77 71 32.0
8 24 Sed - 19 1 14.4 7.76 7.1 32.0
37 26 Sed-3 1 14.4 7.75 7.0 320
9 28 Sed-4 1 14.5 7.76 7.0 320
26 30 Sed-5 4 14.3 7.76 6.8 32.0
35 Macoma Control Sed - 17 4 14.4 7.77 7.1 32.0
21 Neanthas Control Sed - 11 4 14.4 7.78 6.9 32.0
Day 30
31 2 Sed - 22 1 147 7.75 7.1 320
19 4 Sed - 18 1 14.6 7.74 6.8 32.0
15 5 Sed - 21 1 14.6 7.73 6.9 32.0
27 7 Sed - 2 1 14.6 7.75 7.1 320
17 8 Sed - 16 1 14.6 7.77 68 32.0
30 9 Sed-7 1 14.7 7.79 7.3 32.0
18 11 Sed - 20 1 14.6 7.77 7.3 320
13 12 Sed - 1 1 14.5 7.76 7.2 32.0
7 13 Sed - 15 1 14.6 7.75 6.9 320
36 13 Sed - 12 5 14.6 7.75 7.0 320
38 14 Sed-9 1 14.5 7.75 6.8 32.0
3 15 Sed - 13 1 14.5 7.74 7.0 32.0
42 18 Sed -6 1 14.6 7.76 7.0 32.0
32 19 Sed - 14 5 147 7.76 7.1 320
4 20 Sed - 10 1 14,5 7.76 7.2 32.0
5 21 Sed -8 1 14.4 7.75 7.1 32.0
8 24 Sed - 19 1 14.6 1.75 6.9 32.0
37 26 Sed-3 1 14.6 7.75 6.9 32.0
9 28 Sed -4 1 14.6 7.75 6.9 320
20 30 Sed-5 5 14.6 7.76 7.2 32.0
1 Macoma Control Sed - 17 5 14.6 7.75 7.1 32.0
41 Neanthes Control Sed - 11 5 14.6 7.79 7.3 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0mg/L  28-32 ppt
Day 31
31 2 Sed - 22 1 14.7 7.74 6.8 32.0
19 4 Sed - 18 1 14.5 7.70 6.5 32.0
15 5 Sed - 21 1 14.7 7.67 6.4 32.0
27 7 Sed-2 1 14 6 7.70 6.4 320
17 8 Sed - 16 1 14.6 7.72 6.6 320
30 9 Sed-7 1 14.7 7.74 71 32.0
18 11 Sed - 20 1 14.5 7.72 6.9 32.0
13 12 Sed -1 1 14.5 7.70 6.8 32.0
28 13 Sed - 12 1 14.7 7.72 6.9 320
38 14 Sed-9 1 14.6 7.70 6.6 32.0
3 15 Sed-13 1 14.6 7.66 6.8 32.0
42 18 Sed -6 1 14.5 7.70 6.7 320
10 19 Sed - 14 1 14.5 7.67 6.6 320
4 20 Sed- 10 1 14.5 7.68 7.1 32.0
5 21 Sed-8 1 14.5 7.76 6.9 32.0
7 22 Sed - 15 1 14.6 7.67 6.7 32.0
8 24 Sed - 19 1 14.6 7.68 6.8 32.0
37 26 Sed-3 1 14.6 7.69 6.7 32.0
9 28 Sed -4 1 14.6 7.68 6.7 32.0
11 30 Sed-5 1 14.6 7.70 6.9 32.0
16 Macoma Control Sed- 17 1 14.6 7.68 6.5 32.0
6 Neanthes Control Sed - 11 1 14.5 7.70 7.1 32.0
Day 32
31 2 Sed - 22 1 14.5 7.78 6.9 32.0
19 4 Sed - 18 1 14.4 7.76 6.6 32.0
15 5 Sed - 21 1 14.5 7.76 6.8 320
27 7 Sed-2 1 14.5 7.77 6.9 32.0
17 8 Sed - 16 1 14.5 7.79 67 320
30 9 Sed-7 1 14.5 7.82 7.2 32.0
18 11 Sed - 20 1 14.4 7.80 7.2 32.0
13 12 Sed - 1 1 14.3 7.78 6.9 32.0
22 13 Sed- 12 2 14.4 7.77 6.7 32.0
38 14 Sed-9 1 14.4 7.77 6.7 32.0
3 15 Sed- 13 1 14.4 7.74 6.9 32.0
42 18 Sed-6 1 14.5 7.78 6.9 32.0
14 19 Sed - 14 2 14.4 7.79 7.2 32.0
4 . 20 Sed - 10 1 14.4 7.77 7.2 32.0
5 21 Sed - 8 1 14.4 7.76 7.0 32.0
7 22 Sed - 15 1 14.4 7.78 7.1 32.0
8 24 Sed - 19 1 14.4 7.76 7.1 32.0
37 26 Sed -3 1 14.4 7.77 6.9 32.0
9 28 Sed - 4 1 14.4 7.77 6.8 320
12 30 Sed-5 2 14.3 7.77 7.0 320
39 Macoma Control Sed - 17 2 145 7.79 6.9 32.0
33 Neanthes Control Sed - 11 2 14.4 7.80 7.1 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/l 28-32 ppt
Day 33
31 2 Sed - 22 1 14.6 7.77 6.9 32.0
19 4 Sed - 18 1 14.5 7.75 6.8 32.0
15 5 Sed - 21 1 146 7.74 6.7 32.0
27 7 Sed-2 1 14.4 7.76 6.9 320
17 8 Sed - 16 1 14.5 780 6.8 32.0
30 9 Sed-7 1 14.5 7.81 7.2 32.0
18 11 Sed - 20 1 14.4 7.78 7.2 32.0
13 12 Sed - 1 1 14.3 7.77 70 32.0
25 13 Sed - 12 3 14.4 7.78 6.9 32.0
38 14 Sed -9 1 14.4 7.76 6.8 32.0
3 15 Sed - 13 1 14.3 7.73 6.9 320
42 18 Sed-6 1 14.4 7.78 7.0 32.0
29 19 Sed - 14 3 145 7.79 7.3 32.0
4 20 Sed - 10 1 14.4 7.76 7.2 32.0
5 21 Sed- 8 1 14.4 7.75 7.1 32.0
7 22 Sed - 15 1 14.4 7.75 7.0 32.0
8 24 Sed - 19 1 14.5 7.75 6.9 32.0
37 26 Sed-3 1 14.4 7.78 6.9 32.0
9 28 Sed - 4 1 14.5 7.76 6.9 32.0
23 30 Sed-5 3 14.5 7.78 7.2 32.0
40 Macoma Control Sed - 17 3 143 7.79 71 32.0
24 Neanthes Contro! Sed - 11 3 14.5 7.81 7.5 32.0
Day 34
31 2 Sed - 22 1 14.5 7.80 7.0 32.0
19 4 Sed - 18 1 14.5 7.78 6.9 32.0
15 5 Sed - 21 1 14.6 7.78 70 320
27 7 Sed -2 1 14.5 778 7.0 320
17 8 Sed - 16 1 14.5 7.82 69 320
30 9 Sed-7 1 14.5 7.83 7.3 32.0
18 11 Sed - 20 1 14.5 7.81 72 320
13 12 Sed - 1 1 144 7.79 68 320
2 13 Sed - 12 4 14.4 7.77 6.8 32.0
38 14 Sed-9 1 144 7.78 6.7 32.0
3 15 Sed - 13 1 14.4 7.77 69 320
42 18 Sed -6 1 14.5 7.79 6.9 32.0
34 19 Sed - 14 4 144 7.81 7.0 32.0
4 20 Sed - 10 1 14.4 7.79 71 32.0
5 21 Sed-8 1 14.4 7.78 71 32.0
7 22 Sed - 15 1 144 7.78 6.9 32.0
8 24 Sed - 19 1 14.4 7.78 6.9 32.0
37 26 Sed- 3 1 14.5 7.79 7.0 32.0
9 28 Sed -4 1 145 7.78 70 32.0
26 30 Sed-5 4 14.5 7.78 69 32.0
35 Macoma Control Sed - 17 4 14.5 7.80 6.8 32.0
21 Neanthes Control Sed - 11 4 14.4 7.80 7.0 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 35
31 2 Sed - 22 1 16.2 17.77 6.9 32.0
19 4 Sed - 18 1 14.9 7.76 6.8 32.0
15 5 Sed - 21 1 14.9 7.74 6.6 320
27 7 Sed -2 1 156.0 7.77 6.8 320
17 8 Sed - 16 1 14.9 7.80 6.7 32.0
30 9 Sed -7 1 15.1 7.80 7.1 32.0
18 1 Sed - 20 1 14.9 7.79 71 320
13 12 Sed - 1 1 14.9 7.78 6.9 320
36 13 Sed - 12 5 15.2 7.77 6.9 320
38 14 Sed-9 1 16.0 7.77 6.6 320
3 15 Sed - 13 1 14.9 7.72 6.9 32.0
42 18 Sed-6 1 156.1 7.78 6.9 320
32 19 Sed - 14 5 156.3 7.76 6.8 320
4 20 Sed - 10 1 14.9 7.76 72 320
5 21 Sed- 8 1 14.9 7.75 70 32.0
7 22 Sed- 15 1 14.8 7.75 6.8 320
8 24 Sed - 19 1 14.8 7.75 6.8 320
37 26 Sed-3 1 15.1 .77 6.8 32,0
9 28 Sed - 4 1 14.8 7.76 6.9 320
20 30 Sed-5 5 14.9 7.78 7.1 320
1 Macoma Control  Sed - 17 5 14.9 7.72 7.1 320
41 Neanthes Control Sed - 11 5 15.0 7.80 7.1 320
Day 36 '
31 2 Sed - 22 1 14.9 7.79 7.3 32.0
19 4 Sed - 18 1 14.7 7.78 68 320
15 5 Sed - 21 1 148 7.76 68 320
27 7 Sed - 2 1 147 7.78 7.0 320
17 8 Sed - 16 1 14.7 7.79 6.9 32.0
30 9 Sed-7 1 14.8 7.81 74 320
18 11 Sed - 20 1 14.7 7.81 7.2 32.0
13 12 Sed - 1 1 14.8 7.78 71 32.0
28 13 Sed - 12 1 14.7 7.80 7.3 32.0
38 14 Sed-9 1 147 7.78 6.8 320
3 15 Sed - 13 1 14.7 7.76 6.9 320
42 18 Sed- 6 1 14.7 7.79 6.9 320
10 19 Sed - 14 1 14.8 1.77 6.9 320
4 20 Sed - 10 1 14.8 7.78 7.3 32.0
5 21 Sed - 8 1 14.7 7.78 7.4 320
7 22 Sed - 15 1 14.7 7.78 71 32.0
8 24 Sed - 19 1 14.8 7.78 7.2 320
37 26 Sed -3 1 147 7.78 7.2 320
9 28 Sed- 4 1 14 8 7.78 71 320
11 30 Sed-5 1 14.8 7.79 71 320
16 Macoma Control Sed - 17 1 14.7 7.78 66 320
6 Neanthes Control  Sed - 11 1 14.7 7.80 73 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 37
31 2 Sed - 22 1 15.2 7.79 6.7 32.0
19 4 Sed - 18 1 15.0 7.79 6.8 32.0
15 5 Sed - 21 1 15.1 7.79 6.9 320
27 7 Sed -2 1 15.0 7.79 6.6 32.0
17 8 Sed - 16 1 15.0 7.83 6.7 320
14 9 Sed - 14 2 15.0 7.80 7.0 32.0
30 9 Sed-7 1 15.1 7.83 7.1 320
18 11 Sed - 20 1 15.0 7.82 71 32.0
13 12 Sed - 1 1 15.1 7.79 6.9 32.0
22 13 Sed - 12 2 15.0 7.78 6.7 320
38 14 Sed-9 1 15.1 7.78 6.5 320
3 15 Sed- 13 1 14.9 7.76 7.1 320
42 18 Sed-6 1 15.0 7.80 6.7 320
4 20 Sed - 10 1 156.0 7.79 72 32.0
5 21 Sed-8 1 14.9 7.78 7.1 320
7 22 Sed - 15 1 15.0 7.79 6.8 32.0
8 24 Sed - 19 1 16.0 7.79 6.9 32.0
37 26 Sed-3 1 15.0 7.79 6.8 320
9 28 Sed-4 1 15.0 7.79 6.8 320
12 30 Sed-5 2 15.1 7.79 6.9 32.0
39 Macoma Control Sed - 17 2 15.0 7.78 6.3 32.0
33 Neanthes Control  Sed - 11 2 156.2 7.82 7.2 32.0
Day 38
31 2 Sed - 22 1 14.6 7.79 6.9 320
19 4 Sed- 18 1 14.6 7.77 6.7 32.0
15 5 Sed - 21 1 14.6 7.77 69 32.0
27 7 Sed -2 1 145 7.79 6.8 32.0
17 8 Sed - 16 1 14.6 7.82 6.8 320
30 9 Sed-7 1 14.7 7.83 7.2 320
18 11 Sed - 20 1 14.6 7.81 7.2 320
13 12 Sed -1 1 14.5 7.79 68 320
25 13 Sed - 12 3 14.6 7.79 7.0 320
38 14 Sed-9 1 146 7.78 6.7 32.0
3 15 Sed - 13 1 14.6 7.75 6.9 32.0
42 18 Sed-6 1 14.6 7.80 6.9 320
29 19 Sed - 14 3 146 7.82 7.3 32.0
4 20 Sed - 10 1 14.6 7.78 7.1 320
5 21 Sed-8 1 14.6 7.77 6.9 320
7 22 Sed - 15 1 14.6 1.77 6.8 32.0
8 24 Sed - 19 1 14.6 7.78 6.8 320
37 26 Sed -3 1 14.6 7.79 6.9 320
9 28 Sed - 4 1 14.6 7.78 6.7 320
23 30 Sed-5 3 14.6 7.81 7.3 320
40 Macoma Control  Sed - 17 3 146 7.82 72 320
24 Neanthes Control  Sed - 11 3 14.6 7.85 7.6 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 39
31 2 Sed - 22 1 14.8 7.78 7.0 32.0
19 4 Sed - 18 1 147 7.77 6.7 32.0
15 5 Sed - 21 1 14.7 7.76 6.7 32.0
27 7 Sed -2 1 14.6 7.78 6.8 320
17 8 Sed - 16 1 14.7 7.82 6.8 32.0
30 9 Sed-7 1 147 7.83 7.2 32.0
34 9 Sed - 14 4 14.8 7.81 7.3 32.0
18 11 Sed - 20 1 14.6 7.81 7.1 320
13 12 Sed -1 1 14.7 7.79 6.8 32.0
2 - 13 Sed - 12 4 14.6 7.78 7.0 32.0
38 14 Sed-9 1 14.7 7.78 6.7 32.0
3 15 Sed- 13 1 14.6 7.78 6.9 32.0
42 18 Sed-6 1 14.6 7.90 6.9 32.0
4 20 Sed - 10 1 14.6 7.80 71 320
5 21 Sed-8 1 14.6 7.78 71 320
7 22 Sed - 15 1 147 7.78 6.8 32.0
8 24 Sed- 19 1 147 7.78 6.9 32.0
37 26 Sed-3 1 147 7.78 6.9 32.0
9 28 Sed-4 1 14.6 7.77 6.8 32.0
26 30 Sed-5 4 14.6 7.78 6.7 32.0
35 Macoma Control Sed - 17 4 14.7 7.78 6.9 32.0
21 Neanthes Control Sed - 11 4 14.6 7.79 6.9 32.0
Day 40
31 2 Sed - 22 1 14.8 7.76 6.9 320
19 4 Sed - 18 1 14.6 7.73 6.6 320
15 5 Sed - 21 1 14.6 774 7.0 320
27 7 Sed - 2 1 14.6 7.75 6.8 320
17 8 Sed - 16 1 14.7 7.77 67 320
30 9 Sed-7 1 14.8 7.79 7.1 32.0
18 11 Sed - 20 1 146 7.77 7.1 32.0
13 12 Sed - 11 1 14.6 7.76 6.9 320
36 13 Sed - 12 5 14.7 7.76 7.0 32.0
38 14 Sed-9 1 146 7.74 6.6 32.0
3 15 Sed - 13 1 145 7.72 6.8 32.0
42 18 Sed -6 1 14.7 7.76 6.8 32.0
32 19 Sed - 14 5 148 7.75 6.8 32.0
4 20 Sed - 10 1 14.6 7.75 71 32.0
5 21 Sed - 8 1 14.6 7.73 6.9 320
7 22 Sed - 15 1 147 7.73 6.9 32.0
8 24 Sed - 19 1 14.7 7.73 6.8 32.0
37 26 Sed-3 1 14.6 7.75 6.8 32.0
9 28 Sed-4 1 147 773 68 32.0
20 30 Sed-5 5 14.5 7.76 7.2 320
1 Macoma Control Sed - 17 5 145 7.71 69 32.0
41 Neanthes Control Sed - 11 5 14.6 7.78 70 32.0
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 41
31 2 Sed - 22 1 15.0 7.74 6.8 32.0
19 4 Sed - 18 1 14.8 7.72 6.6 32.0
15 5 Sed - 21 1 14.8 7.71 6.4 32.0
27 7 Sed-2 1 14.9 7.73 6.6 320
17 8 Sed - 16 1 14.8 7.76 6.6 32.0
30 9 Sed-7 1 14.9 7.78 71 32.0
18 11 Sed - 20 1 14.8 7.77 7.0 32.0
13 12 Sed - 1 1 14.8 7.75 68 32.0
28 13 Sed - 12 1 14.8 7.75 6.9 32.0
38 14 Sed-9 1 14.8 7.73 6.4 32.0
3 15 Sed - 13 1 149 7.69 6.8 32.0
42 18 Sed-6 1 14.9 7.74 6.7 32.0
10 19 Sed - 14 1 15.0 7.72 6.6 32.0
4 20 Sed - 10 1 14.8 7.73 71 320
5 21 Sed -8 1 14.9 7.71 6.8 320
7 22 Sed - 15 1 14.9 7.71 6.7 32.0
8 24 Sed - 19 1 14.9 7.71 6.6 32.0
37 26 Sed-3 1 14.9 7.74 6.7 32.0
9 28 Sed-4 1 15.0 7.72 6.6 32.0
11 30 Sed-5 1 15.0 773 6.7 32.0
16 Macoma Control Sed - 17 1 14.9 7.71 6.3 32.0
6 Neanthes Control Sed - 11 1 14.8 7.74 7.1 32.0
Day 42
31 2 Sed - 22 1 14.8 774 6.7 32.0
19 4 Sed - 18 1 14.6 7.71 6.5 320
15 5 Sed - 21 1 14.7 7.71 6.5 320
27 7 Sed-2 1 14.6 7.72 6.6 320
17 8 Sed - 16 1 14.7 7.75 66 32.0
30 9 Sed-7 1 14.8 7.77 7.0 32.0
18 11 Sed - 20 1 14.6 7.75 7.1 32.0
13 12 Sed -1 1 14.7 7.73 6.8 32.0
22 13 Sed - 12 2 14.6 7.7 6.3 32.0
38 14 Sed-9 1 14.6 7.72 6.5 32.0
3 15 Sed - 13 1 14.5 7.70 6.6 32.0
42 18 Sed-6 1 14.6 7.74 6.9 32.0
14 19 Sed - 14 2 14.6 7.73 6.8 32.0
4 20 Sed - 10 1 144 7.73 6.9 320
5 21 Sed-8 1 145 7.71 6.7 32.0
7 22 Sed - 15 1 14.6 7.71 6.6 32.0
8 24 Sed - 19 1 14.6 7.71 6.6 32.0
37 26 Sed-3 1 14.6 7.73 6.7 320
9 28 Sed -4 1 147 7.72 6.5 320
12 30 Sed -5 2 147 7.71 67 320
39 Macoma Control  Sed - 17 2 14.6 7.76 7.2 32.0
33 Neanthes Control Sed - 11 2 14.8 7.75 6.8 320
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 43
31 2 Sed - 22 1 15.0 774 7.0 32.0
19 4 Sed - 18 1 14.7 773 7.3 32.0
15 5 Sed - 21 1 14.8 7.71 6.8 32.0
27 7 Sed -2 1 14.8 7.74 7.0 32.0
17 8 Sed - 16 1 14.8 773 7.0 32.0
30 g Sed-7 1 14.9 7.78 75 32.0
18 11 Sed - 20 1 14.7 7.76 7.2 32.0
13 12 Sed -1 1 14.8 771 6.8 320
25 13 Sed-12 3 14.8 7.74 6.8 32.0
38 14 Sed-9 1 14.8 7.73 6.8 32.0
3 15 Sed - 13 1 14.7 7.71 7.3 32.0
42 18 Sed-6 1 14.8 7.75 7.2 32.0
29 19 Sed - 14 3 14.8 7.77 7.5 32.0
4 20 Sed- 10 1 14.7 7.74 7.4 32.0
5 21 Sed-8 1 147 7.73 7.3 32.0
7 22 Sed - 15 1 14.7 773 7.3 32.0
8 24 Sed - 19 1 14.8 7.73 7.2 32.0
37 26 Sed-3 1 14.8 7.74 71 32.0
9 28 Sed-4 1 14.8 7.74 7.2 32.0
23 30 Sed-5 3 14.9 7.76 7.5 320
40 Macoma Control Sed - 17 3 14.8 7.77 7.2 32.0
24 Neanthes Control Sed - 11 3 14.9 7.81 7.8 32.0
Day 44
31 2 Sed - 22 1 14.9 7.73 6.7 32.0
19 4 Sed - 18 1 14.6 7.72 6.5 32.0
15 5 Sed - 21 1 14.8 7 69 64 32.0
27 7 Sed-2 1 14.8 772 66 320
17 8 Sed - 16 1 147 7.74 6.5 32.0
30 9 Sed-7 1 14.8 7.76 6.9 32.0
18 11 Sed - 20 1 14.6 7.75 70 320
13 12 Sed - 1 1 147 7.71 6.6 32.0
2 13 Sed - 12 4 14.7 7.68 6.6 32.0
36 13 Sed - 12 5 14.8 7.72 6.5 32.0
38 14 Sed-9 1 14.7 772 6.4 32.0
3 15 Sed- 13 1 14.6 7.69 6.5 32.0
42 18 Sed-6 1 14.8 7.73 6.7 32.0
32 19 Sed - 14 5 14.8 772 6.6 32.0
34 19 Sed - 14 4 14.8 7.74 6.8 32.0
4 20 Sed - 10 1 14.6 7.72 7.0 32.0
5 21 Sed-8 1 147 7.71 6.7 32.0
7 22 Sed - 15 1 147 7.71 6.6 320
8 24 Sed - 19 1 14.8 770 6.5 320
37 26 Sed -3 1 14.8 7.72 64 32.0
9 28 Sed - 4 1 14.8 771 66 32.0
20 30 Sed-5 5 14.6 7.76 7.1 32.0
26 30 Sed-5 4 14.7 7.71 6.3 320
1 Macoma Control Sed - 17 5 147 7.68 6.8 320
35 Macoma Control Sed - 17 4 14.8 7.72 6.4 320
21 Neanthes Control Sed - 11 4 14.6 7.74 66 32.0
41 Neanthes Control Sed - 11 5 14.7 775 6.8 320
Page 45 & 46
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Appendix C1. Water Quality Observations

Dissolved
Temperature pH Oxygen Salinity
Position Treatment MSL Code Rep 0.1°C 0.01 units 0.1 mg/L. 0.5 ppt
Acceptable Range 13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt
Day 45
31 2 Sed - 22 1 14.8 775 6.6 320
19 4 Sed - 18 1 14.6 7.73 6.4 32.0
15 5 Sed - 21 1 14.8 7.72 6.4 32.0
27 7 Sed -2 1 14.6 7.73 6.4 32.0
17 8 Sed - 16 1 14.6 7.76 6.4 32.0
30 g Sed-7 1 14.8 7.78 6.7 320
18 11 Sed - 20 1 14.6 7.77 7.0 320
13 12 Sed-1 1 14.7 773 6.4 32.0
28 13 Sed - 12 1 14.7 7.76 6.7 32.0
22 13 Sed-12 2 14.6 7.74 6.3 32.0
25 13 Sed - 12 3 14.7 7.75 6.7 32.0
2 13 Sed - 12 4 14.6 7.71 6.6 32.0
36 13 Sed - 12 5 14.6 7.75 6.4 32.0
38 14 Sed-9 1 14.7 7.74 6.4 32.0
3 15 Sed - 13 1 14.6 7.72 6.5 32.0
42 18 Sed-6 1 14.7 775 6.6 320
10 19 Sed - 14 1 14.6 7.72 63 32.0
14 19 Sed - 14 2 14.7 7.75 6.8 32.0
29 19 Sed - 14 3 14.7 7.76 6.8 32.0
34 19 Sed - 14 4 14.8 7.75 6.7 32.0
32 19 Sed - 14 5 14.7 7.75 6.6 32.0
4 20 Sed- 10 1 14.6 7.75 6.9 32.0
5 21 Sed -8 1 14.6 7.73 6.7 32.0
7 22 Sed - 15 1 14.6 7.73 6.6 320
8 24 Sed - 19 1 14.7 7.72 6.4 32.0
37 26 Sed -3 1 14.6 7.74 6.3 32.0
9 28 Sed -4 1 14.7 7.72 65 320
11 30 Sed-5 1 14.6 7.74 6.6 320
12 30 Sed-5 2 14.7 7.73 65 320
23 30 Sed-5 3 14.8 7.76 6.9 32.0
26 30 Sed-5 4 14.7 7.73 63 32.0
20 30 Sed-5 5 14.6 7.76 6.8 32.0
16 Macoma Control Sed - 17 1 147 7.74 6.2 320
39 Macoma Control Sed - 17 2 14.6 7.79 7.1 320
40 Macoma Control  Sed - 17 3 14.7 7.78 6.9 32.0
35 Macoma Contro!  Sed - 17 4 14.7 7.74 6.4 320
1 Macoma Control Sed - 17 5 14.6 7.73 6.9 32.0
6 Neanthes Control Sed - 11 1 14.6 7.76 70 320
33 Neanthes Control Sed - 11 2 14.7 7.76 6.7 32.0
24 Neanthes Control Sed - 11 3 14.8 7.81 7.2 320
21 Neanthes Control Sed - 11 4 14.6 7.75 6.6 32.0
41 Neanthes Control Sed - 11 5 14.7 7.77 68 32.0
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Appendix C.2. Daily Observations for M. nasuta, Dead and Removed During 45-Day Test
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Appendix C.3. Daily Observations for N. caecoides, Dead and Removed During 45-Day Test
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NA - Not Applicable This replicate contained Macoma only
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TABLE D1. Test Results for 96-Hour M. nasuta Copper Reference Toxicant Test

T

0.312 10
0.625 10
1.25 10
2.5 3
50 3
10.0 3

{a) Survival based on initial exposure of 10 organisms per replicate
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TABLE D2 Water Quality Summary for 96-Hour M nasuta Copper Reference Toxicant Test

Acceptable Range 130 170 73 8.3 50 NA (a) 280 320
0 15 2 15 4 776 8 01 72 8.1 320 320
0312 151 15 4 777 8 02 74 80 320 320
0625 15 1 15 4 7 69 8 02 69 82 320 320
125 16 0 16 3 777 7 91 71 83 320 320
25 16 0 16 3 7 53 7.91 74 83 320 320
50 151 16 6 752 8 04 59 83 320 320
100 159 16 3 7 51 8 04 54 82 320 320

(a) NA Not applicable

(b} Data point out of range
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TABLE D3 Test Results for 96-Hour N. caecoides Copper Reference Toxicant Test

Co B . Proportion
._Concentgationig(mgyL Surviving

0 000 10 0 100

0 050 9 1 0 90

0075 10 0 100

0100 4 6 0 40

0 200 0 10 0 00

0 300 0 10 0 00

0 400 0 10 0 00

(a) Survival based on initial exposure of 10 organisms per replicatle
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TABLE D4. Water Quality Summary for 96-Hour N. caecoides Copper Reference Toxicant Test

I
i e
P T il AN e e -' i

) R R T D M 3 X T NV oAV a3
Acceptable Range 13.0 17.0 7.3 8.3 5.0 NA (a) 28.0 32.0
0.000 156.1 15.5 7.80 8.06 7.6 8.0 32.0 32.0
0050 15.1 15.4 7.80 8.04 7.4 8.1 32.0 320
0075 15.1 15.4 7.80 8.03 7.5 8.2 32.0 320
0100 151 15 4 7.82 8.07 7.7 8.2 32.0 320
0 200 15.1 15.6 7.81 8.04 69 8.0 32.0 320
0.300 15.1 15.4 7.82 8 06 60 8.2 32.0 300
0400 151 153 7.70 8.06 53 8.1 320 300

{a) NA Not applicable
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APPENDIX E

Tissue Chemistry Results




This appendix contains the tissue chemistry data as reported by the analytical laboratory. The
data are grouped by analytical batches. Case narratives, when produced by the laboratory, are
included for each batch. It is important to note that the tissue sample IDs do not correspond to the
station IDs where the initial sediment was collected for testing. The table on the following page
provides the conversion key. The numbers under the column “Position” were used for tissue
sample IDs, whereas the corresponding numbers under the “Treatment” column represents the
station ID from which the sediments were collected.




il N =

‘S N AN = B B BB e =

DEC @7 '9B8 ©3:52AM BATTELLE/MSL/TR

Test treatment codes for TBT-Bicaccumulation Tests R

Sorted by treatment
MSL
Treatmaent Code  Replicate  Position
Macoma Control 17 1 16
Macoma Control 17 2 39
Macoma Control 17 3 40
Macoma Control 17 4 35
Macoma Control 17 5 1
Nephtys Control 11 1 6
Nephtys Control 11 2 33
Nephtys Control 11 3 24
Nephtys Control 11 4 21
Nephtys Control 1" 5 41
2 22 1 31
4 i8 1 18
5 21 1 15
7 2 1 27
8 16 1 17
] 7 1 30
11 20 1 18
12 1 1 13
13 12 1 28
13 12 2 22
13 12 3 25
13 12 4 2
13 12 5 36
14 9 1 38
15 13 1 3
18 6 1 42
19 14 1 10
19 14 2 14
19 14 3 29
19 14 4 34
19 14 5 32
20 10 1 4
21 8 1 5
22 15 1 7
24 19 1 8
26 3 1 37
28 4 1 9
30 S 1 11
30 5 2 12
30 5 3 23
30 5 4 26
30 5 5 20

P.2
Sorted by position
MSL
Position Treatment Code Raplicate

1 Macoma Control 17 5
2 13 12 4
3 15 13 1
4 20 10 1
5 21 8 1
6 Nephtys Control 11 1
7 22 15 1
8 24 19 1
9 28 4 1
10 19 14 1
11 30 5 1
12 30 5 2
13 12 1 1
14 19 14 2
15 5 21 1
16 Macoma Control 17 1
17 8 16 1
18 11 20 1
19 4 18 1
20 30 S 5
21 Nephtys Control 1 4
22 13 12 2
23 30 5 3
24 Nephtys Control 11 3
25 13 12 3
26 30 5 4
27 7 2 1
28 13 12 1
29 19 14 3
30 9 7 1
31 2 22 1
32 19 14 5
33 Nephtys Control 11 2
34 19 14 4
35 Macoma Control 17 4
36 13 12 S
37 26 3 1
38 14 9 1
39 Macoma Control 17 2
40 Macoma Control 17 3
41 Nephtys Control 11 5
42 18 6 1




COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environmental Consultants Service Request No.: K9807071
Project: TBT Bioaccumulation Date Received: 10/13/98
Sample Matrix:  Tissue

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include;
Laboratory Duplicate (DUP), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS),
Initial/Continuing Calibration Verification Standards (ICV/CCV), and Initial/Continuing Calibration Blanks
(ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.
Results for Tri-n-butyltin have been reported as the cation.
The following difficulties were experienced during analysis of this batch-

The Tri-n-pentyltin surrogate recovery for Butyltins in the LCS was outside normal CAS control limits  The Tni-
n-butyltin recovery 1n the LCS was low but within control limits. The surrogate recovernies in all of the samples and
the recoveries in the MS/MSD were within control limits indicating that the low recoveries in the LCS were likely
isolated to the LCS and did not affect the other samples in the batch. No further corrective action was taken.

The Matrix Spike (MS) recoveries of Tri-n-butyltin for samples EVS-Mac-TBT-4 and EVS-Mac-TBT-25 were not
calculated The analyte concentration in the sample was significantly higher than the added spike concentration,
preventing accurate evaluation of the spike recovery

The surrogate recoveries for Butyltins in the DMS were low. Since the surrogate recoveries in the MS and sample
were within control limits, no further corrective action was taken.

The closing CCV for Tri-n-butyltin performed on 11/14/98 was below CAS control limits. The cause of the low
recovery was determined to be due to a previously run extract, from a sample unrelated to this service request, that
unpacted the recovery of Tri-n-butyltin 1n the CCV. No further corrective action taken.

Approved by V2. 3 Date (Jr 23 /O|Y 0 0 0 0 3




Sample Matrix:  Tissue

Prep Method: NONE

Test Notes

Sample Name

Repl-EVS-TBT-Macoma Bkgd
Rep2-EVS-TBT-Macoma Bkgd
Rep3-EVS-TBT-Macoma Bkgd
Rep4-EVS-TBT-Macoma Bkgd
RepS-EVS-TBT-Macoma Bkgd
EVS-Mac-TBT-2
EVS-Mac-TBT-3
EVS-Mac-TBT-4
EVS-Mac-TBT-5
EVS-Mac-TBT-7
EVS-Mac-TBT-8
EVS-Mac-TBT-9
EVS-Mac-TBT-10
EVS-Mac-TBT-11
EVS-Mac-TBT-12
EVS-Mac-TBT-13
EVS-Mac-TBT-14
EVS-Mac-TBT-15
EVS-Mac-TBT-17
EVS-Mac-TBT-18

Approved By:

Analysis Method  Freeze Dry

COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environment Consultants
Project: TBT Bioaccumulation

Lab Code

K9807071-001
K9807071-002
K9807071-003
K9807071-004
K9807071-005
K9807071-006
K9807071-007
K9807071-008
K9807071-009
K9807071-010
K9807071-011
K9807071-012
K9807071-013
K9807071-014
K9807071-015
K9807071-016
K9807071-017
K9807071-018
K9807071-019
K9807071-020

Analvtical Report

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Total Solids (%)

Umts PERCENT

Basis Wet
Date Result
Analyzed Result Notes
11/1/98 162
11/1/98 16 6
11/1/98 16 5
11/1/98 16.7
11/1/98 171
11/1/98 155
11/1/98 150
11/1/98 147
11/1/98 151
11/1/98 152
11/1/98 158
11/1/98 154
11/1/98 158
11/1/98 147
11/1/98 159
11/1/98 14 7
11/1/98 145
11/1/98 ' 147
11/1/98 150
11/1/98 156

Data Vahdated-1:PA Level |
Quality by Design

7Y [2/2//78

LA/052595

07071ICP JCI1 - Saumple 11/2/98

ﬁ/‘ Date- /I/Z/%

000035,”4«



Client:
Project:
Sample Matrix:

Prep Method:

Analysis Method:

Test Notes:

Sample Name

EVS-Mac-TBT-19
EVS-Mac-TBT-20
EVS-Mac-TBT-22
EVS-Mac-TBT-23
EVS-Mac-TBT-25
EVS-Mac-TBT-26
EVS-Mac-TBT-27
EVS-Mac-TBT-28
EVS-Mac-TBT-29
EVS-Mac-TBT-30
EVS-Mac-TBT-31
EVS-Mac-TBT-32
EVS-Mac-TBT-34
EVS-Mac-TBT-36
EVS-Mac-TBT-37
EVS-Mac-TBT-38
EVS-Mac-TBT42
EVS-NEP-TBT-2

EVS-NEP-TBT-3

EVS-NEP-TBT-4

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation
Tissue

NONE
Freeze Dry

Lab Code

K9807071-021
K9807071-022
K9807071-023
K9807071-024
K9807071-025
K9807071-026
K9807071-027
K9807071-028
K9807071-029
K9807071-030
K9807071-031
K9807071-032
K9807071-033
K9807071-034
K9807071-035
K9807071-036
K9807071-037
K9807071-038
K9807071-039
K9807071-040

Analytical Report

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

1A/052595

07071ICP JC2 - Sample 11/2/98

Total Solids (%)
Units. PERCENT
Basis Wet
Date Result
Analyzed Result Notes
11/1/98 158
11/1/98 149
11/1/98 15.1
11/1/98 152
11/1/98 151
11/1/98 149
11/1/98 15.4
11/1/98 154
11/1/98 151
11/1/98 160
11/1/98 16 3
11/1/98 150
11/1/98 158
11/1/98 150
11/1/98 155
11/1/98 16 6
11/1/98 159
11/1/98 173
11/1/98 17.2
11/1/98 165
Data Validated-EPA Level |
Quality by Design
T2 12255
A(,/ Date [ [ L_@&ﬁ
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Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method
Test Notes.

Sample Name

EVS-NEP-TBT-5

EVS-NEP-TBT-7

EVS-NEP-TBT-8

EVS-NEP-TBT-9

EVS-NEP-TBT-10
EVS-NEP-TBT-11
EVS-NEP-TBT-12
EVS-NEP-TBT-13
EVS-NEP-TBT-14
EVS-NEP-TBT-15
EVS-NEP-TBT-17
EVS-NEP-TBT-18
EVS-NEP-TBT-19
EVS-NEP-TBT-20
EVS-NEP-TBT-22
EVS-NEP-TBT-23
EVS-NEP-TBT-25
EVS-NEP-TBT-26
EVS-NEP-TBT-27
EVS-NEP-TBT-2&

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation
Tissue:

NONE
Freeze Dry

Lab Code

K9807071-041
K9807071-042
K9807071-043
K9807071-044
K9807071-045
K9807071-046
K9807071-047
K9807071-048
K9807071-049
K9807071-050
K9807071-051
K9807071-052
K9807071-053
K9807071-054
K9807071-055
K9807071-056
K9807071-057
K9807071-058
K9807071-05%
K9807071-060

Analytical Report
Service Request: K9807071

Date Collected: 10/10/98
Date Received: 10/13/98

Total Sohds (%)

Units PERCENT

Basis Wet
Date Result
Analyzed Recsult Notes
11/1/98 144
11/1/98 16 9
11/1/98 19.3
11/1/98 14.5
11/1/98 189
11/1/98 17.7
11/1/98 166
11/1/98 16 5
11/1/98 16 9
11/1/98 18.0
11/1/98 170
11/1/98 185
11/1/98 158
11/1/98 153
11/1/98 268
11/1/98 175
11/1/98 16 8
11/1/98 123
11/1/98 14 4
11/1/98 179

Data Validated-EPA Level 1

1P 12/2/ / 74
/]

1A/052595

07071{CP JC3 - Sunple 11/2/98

Quality by Design
Date. M

A
00006"



Client:
Project:
Sample Matrix:  Tissue

Prep Method. NONE
Analysis Method  Freeze Dry
Test Notes

Sample Name

EVS-NEP-TBT-29
EVS-NEP-TBT-30
EVS-NEP-TBT-31
EVS-NEP-TBT-32
EVS-NEP-TBT-34
EVS-NEP-TBT-36
EVS-NEP-TBT-37
EVS-NEP-TBT-38
EVS-NEP-TBT-42
Rep1-EVS-TBT-Nepthys Bkgd
Rep2-EVS-TBT-Nepthys Bkgd
Rep3-EVS-TBT-Nepthys Bkgd
Rep4-EVS-TBT-Nepthys Bkgd
RepS-EVS-TBT-Nepthys Bkgd

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Lab Code

K9807071-061
K9807071-062
K9807071-063
K9807071-064
K9807071-065
K9807071-066
K9807071-067
K9807071-068
K9807071-069
K9807071-070
K9807071-071
K9807G71-072
K9807071-073
K9807071-074

Analytical Report
Service Request: K9807071

Datc Collected: 10/10/98
Date Received: 10/13/98

Total Solids (%)

Units PERCENT

Basis Wet

Date Result
Analyzed Result Notes

11/1/98 133

11/1/98 213

11/1/98 117

11/1/98 160

11/1/98 16 5

11/1/98 166

11/1/98 16 4

11/1/98 178

11/1/98 177

11/1/98 192

11/1/98 199

11/1/98 193

11/1/98 197

11/1/98 194

Data Validated-LEPA Level |

LAN052595

07071ICP JC4 - Sample 11/2/98

Quality by Design
77 1 2/20/8
d/(_/ Date J_/_/Zm
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98
Datec Extracted: 11/3/98
Date Analyzed: 11/17/98

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Lipids
Gravimetric
Units Percent (%)
As Recelved Basis

o>

&

Sample Name Lab Code Result
Repl-EVS-TBT-Macoma Bkgd K9807071-001 0.28
Rep2-EVS-TBT-Macoma Bkgd K9807071-002 004
Rep3-EVS-TBT-Macoma Bkgd K9807071-003 0.27
Rep4-EVS-TBT-Macoma Bkgd K9807071-004 0.03
Rep5-EVS-TBT-Macoma Bkgd K9807071-005 0.68
EVS-Mac-TBT-2 K9807071-006 0.05
EVS-Mac-TBT-3 K9807071-007 0.13
EVS-Mac-TBT-5 K9807071-009 0.40
EVS-Mac-TBT-7 K9807071-010 <0 03
EVS-Mac-TBT-8 K9807071-011 012
EVS-Mac-TBT-9 K9807071-012 0.12
EVS-Mac-TBT-10 K9807071-013 0.23
EVS-Mac-TBT-11 K9807071-014 - 003
EVS-Mac-TBT-12 K9807071-015 008
EVS-Mac-TBT-13 K9807071-016 <0.03
EVS-Mac-TBT-14 K9807071-017 0.14
EVS-Mac-TBT-15 K9807071-018 010
EVS-Mac-TBT-17 K9807071-019 030
EVS-Mac-TBT-18 K9807071-020 005
Data Vahdated-EPA Level ]
Quality by Design
72 12/2/%8
Approved By Qﬂ'ﬂ Date: [ -0 - 73
1A/102094 y
0707ISVG PJ4 - TSolds 11/18/98 Page No
00008



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: 11/5/98

Date Analyzed: 11/17/98

Lipids
Gravimetric
Units Percent (%)
As Received Basis

Sample Name Lab Code Result
EVS-Mac-TBT-4 K9807071-008 065
EVS-Mac-TBT-19 K9807071-021 0.42
EVS-Mac-TBT-20 K9807071-022 0.40
EVS-Mac-TBT-22 K9807071-023 0.52
EVS-Mac-TBT-23 K9807071-024 0.38
EVS-Mac-TBT-25 K9807071-025 0.36
EVS-Mac-TBT-26 K9807071-026 0.37
EVS-Mac-TBT-27 K9807071-027 025
EVS-Mac-TBT-28 K9807071-028 030
EVS-Mac-TBT-29 K9807071-029 032
EVS-Mac-TBT-30 K9807071-030 018
EVS-Mac-TBT-31 K9807071-031 025
EVS-Mac-TBT-32 K9807071-032 034
EVS-Mac-TBT-34 K9807071-033 0.17
EVS-Mac-TBT-36 K9807071-034 0.37
EVS-Mac-TBT-37 K9807071-035 0.48
EVS-Mac-TBT-38 K9807071-036 021
EVS-Mac-TBT-42 K9807071-037 007
EVS-NEP-TBT-2 K9807071-038 083
EVS-NEP-TBT-3 K9807071-039 061

Approved By-

- 2

1A/102094

07071SVG PJ2 - TSolds 1 Illg

Date:

- Zo- 93

Data Validated-EPA Level [

Quality by Design
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Date Extracted: 11/10/98
Date Analyzed: 11/18/98
Lipids

Gravimetric
Unats. Percent (%)
As Received Basis

- A U G Gk N B S Gy W En

l Data Vahdated-EPA Level |
Quality by Design
l 79 12/2//%
Approved By: Qﬁ’/ﬁ Date: I/ J0-98
1A/102094 0
07071SVG PJ3 - TSohds 11/18/98 8
| 00010

Sample Name Lab Code Result
EVS-NEP-TBT-4 K9807071-040 0.88
EVS-NEP-TBT-5 K9807071-041 1.05
EVS-NEP-TBT-7 K9807071-042 0.74
EVS-NEP-TBT-8 K9807071-043 1.04
EVS-NEP-TBT-9 K9807071-044 1.24
EVS-NEP-TBT-10 K9807071-045 124
EVS-NEP-TBT-11 K9807071-046 1.02
EVS-NEP-TBT-12 K9807071-047 0.89
EVS-NEP-TBT-13 K9807071-048 0.93
EVS-NEP-TBT-14 K9807071-049 114
' EVS-NEP-TBT-15 K9807071-050 120
EVS-NEP-TBT-17 K9807071-051 117
: EVS-NEP-TBT-18 K9807071-052 103
' EVS-NEP-TBT-19 K9807071-053 0.87
EVS-NEP-TBT-20 K9807071-054 0.96
EVS-NEP-TBT-22 K9807071-055 111
’ EVS-NEP-TBT-23 K9807071-056 1.02
' EVS-NEP-TBT-25 K9807071-057 1.01
EVS-NEP-TBT-26 K9807071-058 079
l EVS-NEP-TBT-27 K9807071-059 1.07
. EVS-NEP-TBT-28 K9807071-060 1.19
'}




Client: EVS Environment Consultants
TBT Bioaccumulation

Project:
Sample Matrix: Tissue

Sample Name

EVS-NEP-TBT-29
EVS-NEP-TBT-30
EVS-NEP-TBT-31
EVS-NEP-TBT-32
EVS-NEP-TBT-34
EVS-NEP-TBT-36
EVS-NEP-TBT-37
EVS-NEP-TBT-38
EVS-NEP-TBT-42

Repl-EVS-TBT-Nepthys Bkgd
Rep2-EVS-TBT-Nepthys Bkgd
Rep3-EVS-TBT-Nepthys Bkgd

Approved By

—

Analytical Report

Lipids
Gravimetric
Units Percent (%)
As Received Basis

Lab Code

K9807071-061
K9807071-062
K9807071-063
K9807071-064
K9807071-065
K9807071-066
K9807071-067
K9807071-068
K9807071-069
K9807071-070
K9807071-071
K9807071-072

1A/102094
07071SVG PJS - TSolds 11/20/98

v

COLUMBIA ANALYTICAL SERVICES, INC.

Date.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Result

0.75
088
096
084
1.02
153
1.00
115
I 46
145
108
118

l- 20-98

K9807071
10/10/98
10/13/98
11/13/98
11/19/98

~

Data Vahidated-EPA Level [

Quality by Destgn
T /2/2//78
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K980707]
Project: TBT Bioaccumulation Date Collected: 8/26/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyluins

Sample Name Repl-EVS-TBT-Macoma Bkgd Units  ug/Kg (ppb)
Lab Code K9807071-001 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/3/98 11/6/98 ND

Data Vahdated-EPA Level |
QOualiv by Design

74 /’77/2// %

Approved By L Date \ \ (" { 9y

1522/020397p

0707TISVG BBJ2 - 1 111198 0 0 T;20




Client:
Project:

Sample Matrix:

Samplc Name
Lab Code
Test Notes

Analyte

Tn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Rep2-EVS-TBT-Macoma Bkgd
K9807071-002

Prep Analysis
Method Method
Method Butyltins-GC

Analytical Report

Butyluns

MRL

2

Factor Extracted Analyzed Result

Service Request: K9807071
Date Collected: 8/26/98
Date Rececived: 10/13/98

Units  ug/Kg (ppb)
Basis Wet
Date Result
Notes
11/6/98 ND
Data Vahdated-1 °A Level )

Quality by Destgn
72 f272,/58

1522/020597p

Q70715VG BI2 - 2 11717/9%
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Client:
Projcct:
Sample Matrix:

Samplc Name
Lab Code
Test Notes

g
_— }

Analyte

Tni-n-butyltin

-

__

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants

TBT Bioaccumulation

lissue

Rep3-EVS-TBT-Macoma Bkgd
K9807071-003

Prep Analysis
Method Method
Method Butyltins-GC

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Butyltins
Units® ug/Kg (ppb)
Basis: Wet
Dilution Date Date Result
MRL Factor Extracted Analyzed Result Notes
2 1 11/3/98 11/6/98 ND

1522/020597)»

OT0TISVG BRI -V 114170k

(A Date LL‘/ {7 l/‘i e

Data Validated-1PA 1evel |
Qualin: h /_)e.s/g/r

TE 12/24/55

Page No

00014



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report -
Client: EVS Environment Consultants Service Request: K9807071
Project: I'BT Bioaccumulation Date Collected: 8/26/98 -~
Sample Matrix: Tissue Date Received: 10/13/98
o~
Butyltins
——
Sample Namc Rep4-EVS-TI'BT-Macoma Bkgd Units  ug/Kg (ppb)
Lab Code K9807071-004 Basis Wet -~
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
—
Tri-n-butyltin Method Butyltins-GC 2 1 11/3/98 11/6/98 ND
(v
.
L
—_
[ 8
N
-
—
Data Validated-t PA Leva !
Qualuy by Design
o)
77 14278
Approved By LM Dae LL/ t 7/ Ay -~
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1522/020597p
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Client:
Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Analytical Report

Service Request:
Datc Collected:
Datc Reccived:

K9807071
8/26/98
10/13/98

ug/Kg (ppb)

Wel

Result
Notes

Data Vahidated-f_IPA Level |
Quality by Design

72 120,/95

Butyltins

Sample Name Rep5-EVS-TBT-Macoma Bkgd Units
Lab Code K9807071-005 Basis
Test Notes

Prep Analysis Dilution  Date Date
Analyte Method Mecthod MRL Factor Extracted Analyzed Result
Tn-n-butyltin Method Butyltins-GC 2 1 11/3/98 11/6/98 ND
Approved By W Date l/ / /Y%

T v

1522/020597p

07071SVG BJ2 -5 11717798

0001%



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ey

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-2 Units  ug/Kg (ppb)
Lab Code K9807071-006 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/3/98 11/7/98 50

Ihata Validated-1 PA Levei |

Qualinv by Design

T 1y

Approved By Lt Date

1522/020397p

070718VG BI2 - 6 11417198 Pape ‘ﬁ
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Scrvice Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-3 Units  ug/Kg (ppb)
Lab Code K9807071-007 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Mecthod Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/3/98 11/7/98 9

-,

Data Vahdated-LPA Level |
Quality by Design

72 s22//58

Approved By W Date (/L\/ [ —,./ U
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Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Trn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccurmulation
Tissue

EVS-Mac-TBT4
K9807071-008

Prep Analysis
Method Mecthod
Method Butyltins-GC

Analytical Report

Butyltins

MRL

20

Service Request:
Date Collected:
Date Reccived:

Units.

Basis

Date

Factor Extracted Analyzed Result

11/13/98 -380-

Data Validated-EPA Level |

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

376

Qualiy by Design

Date HIZ/Z/C} Y

1522/020597p
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

ar T Em

G TR e SN ..

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation
Tissue

EVS-Mac-TBT-5
K9807071-009

Prep Analysis
Method Method
Method Butyltins-GC

Butyltins

MRL

Analytical Report

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Units  ug/Kg (ppb)

Basis Wet
Dilution  Date Date Result
Factor Extracted Analyzed Result Notes
1 11/3/98 11/7/98 14

Data Validated-LEPA Level |
Quality by Design

T2 r2y%
e Date \t(ﬂ/w

1522/020597p
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A

00(?20



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-Mac-TBT-7
K9807071-010

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Service Request:
Datc Collected:
Date Received:

Butyltins
Units
Basis
Dilution Date Date
MRL Factor Extracted Analyzed Result
2 1 11/3/98 11/7/98 10

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

Data Vahidated-EPA | evel |

Qualitv by /.)e.s/}fn

72 2/

1$22/020597p

07071SVG 36 - 10 11/17/0%
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-8 Units ug/Kg (ppb)
Lab Code K9807071-011 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/3/98 11/7/98 11

-d

Data Vahdaied-1 ’A Tevel |
Qualiy by Dest on

TR r2

Approved By (A'\?‘l' Date L[(/{')‘/Q,J/

1522/020597p

07071SVG BJI6 - L1 V171798 0 0 U?z




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins
Sample Name EVS-Mac-TBT-9 Units  ug/Kg (ppb)
Lab Code K9807071-012 Basis Wet
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Mecthod MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/3/98 11/7/98 43
Data Vahidated-1'PA Level |
Quality by Design
7 12/2//%
Approved By Lot Dac _ Ut

1522/020597p

07071SVG 116 12 11/17/98

00023

I}



. Client: EVS Environment Consultants

l Project: TBT Bioaccumulation
Sample Matrix: Tissuc

' Sample Name EVS-Mac-TBT-10
Lab Code K9807071-013
Test Notes

Prep Analysis

Analyte Method Method
Tn-n-butyltin Method Butyltins-GC

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Service Request:

Date Collected:
Date Received:

Butyltins
Units
Basis
Dilution Date Date
MRL Factor Extracted Analyzed Result
2 1 11/3/98 11/7/98 11

Data Vahdated-1PA Level |

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wel

Result
Notes

Quality by Design

152202059 7p

070718 VG 136 - 13117117798

o TRRERET - Y

(Wt Date (,L(/[’)\/q}/

7/ 2/2//? 5

00024



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TB T Bioaccumulation

Tissue

EVS-Mac-TBT-11
K9807071-014

Prep
Method

Method

Analysis
Mcthod

Butyltins-GC

Analytical Report

Butyltins

Dilution  Date
Factor Extracted Analyzed Result

MRL

11/3/98

Service Request:
Date Collected:
Date Received:

Units
Basis

Date

11/7/98 7

Pata Vahdated
Qualiy by

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

-LPA Level
Design

T2 [2/2//78

sk Dpae [t L’? /‘16/

1522/020597p

070715VG BIT - 14 11717798

00625



Client: EVS Environment Consultants

I Project: TBT Bioaccumulation

M8 Sample Matrix: Tissue
Sample Name EVS-Mac-TBT-12
Lab Code K9807071-015

' Test Notes

. Prep Analysis
Analyte Method Mecthod
To-n-butyltin Method Butyltins-GC

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins
Units  ug/Kg (ppb)
Basis Wet
Dilution  Date Date Result
MRL Factor Extracted Analyzed Result Notes
2 1 11/3/98 11/7/98 8

Data Validated-1 PA Level i

Quahty by Design

70 22078

1522/020597p

07071SVG BI7- 151171798

[ pod~  Date a\/jq(ﬁ)/

00026



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation

Tissue

EVS-Mac-TBT-13
K9807071-016

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Butyltins
Dilution
MRL
2 1

Service Request:
Date Collected:
Date Received:

Units
Basis

Date Date

Factor Extracted Analyzed Result

11/3/98 1177/98 25

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Data Validated-FPA Tevel ]
Quality by Design

T 122175

1522/020597p

070715VG BI7 16 1121798

00027



Clicnt:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

N _ 5
H .

Analyte

Tri-n-butyltin

-l ol

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-Mac-TBT-14
K9807071-017

Prep Analysis
Mecthod Method
Method Butyltins-GC

Butyltins

MRL

2

Analytical Report

Service Request:
Date Collected:
Date Received:

Dilution  Date Date
Factor Extracted Analyzed Result

1 11/3/98

11/7/98

g

K9807071
10/10/98
10/13/98

Units  ug/Kg (ppb)
Basis  Wet

Result
Notes

17

Data Validated-1 PA Tevel 1
Qualuy by /)e.S'IgII

7Y 22

1522/020597p

070TISVG BIT 17 1T

(A4 Dae U.(\H(ﬁ

Page No

00028



Client:
Project:

Sample Matrix:

Sample Name
Lab Code-
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-Mac-TBT-15
K9807071-018

Prep
Method

Method

Analysis
Mcthod

Butyltins-GC

Analytical Report

Butyltins

Dilution  Date
Factor Extracted Analyzed Result

MRL

2 1

(ot Datc u‘/n/”u/

11/3/98

Service Request:
Date Collected:
Datc Received:

Units
Basis

Date

1177798 15

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

Dt Vahdated-1.PA Level |
Quality by Design

1§22/020597p

070715VG BJ7 - 18 1 1/17/98

—

1P 12/2)%

06029



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Approved By W Date __ Ul [/17\/61 %

1522/020597p

07071SVG BJ7 - 19 11/17/98

‘.
3

Client: EVS Environment Consultants Service Request:
Project: TBT Bioaccumulation Date Collected:
Sample Matrix: Tissue Date Received:
Butyluns
Sample Name EVS-Mac-TBT-17 Units
Lab Code K9807071-019 Basis
Test Notes.
Prep Analysis Dilution  Date Date

Analyte Method Mecthod MRL Factor Extracted Analyzed Result
Tri-n-butyltin Method Butyltins-GC 2 1 11/3/98 1177198 4

0

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

Data Vahdated-1ZPA 1evel |
Quality by Design

17 /2/245%

0030



COLUMBIA ANALYTICAL SERVICES, INC.

Analyucal Report

Client: 12VS Environment Consultants Service Request: K9807071
Project: TRT Biroaccumulation Date Collected: 10/10/98
Sample Matrix: Tigsue Date Rececived: 10/13/98
Butyltins

Sample Name [EVS-Mac- 1 13T-18 Units  ug/Kg (ppb)
Lab Codc K9807071-020 Basis  Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Mecthod Method MRL Factor Extracted Analyzed Result Notes
‘Tr-n-butyltin Method Butyluns-GC 2 | 11/3/98 11/7/98 13

Data Vahidaned-1 PA 1 evel |
Qualine by [Je S

TINBY 12

Approved By (A Date L /l 7(/‘)\,,)/

1822/020597)

QI071ISVG BIT 2001717598 0 010‘3 1



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue
Sample Name EVS-Mac-TBT-19
Lab Code K9807071-021
Test Notes

Prep Analysis
Analyte Method Method
Tri-n-butyltin Method Butyltins-GC

Approved By

Analytical Report

Service Request:
Date Collected:
Date Received:

Butyltins
Units
Basis
Dilution  Date Date
MRL Factor Extracted Analyzed Result
2 1 11/5/98 11/11/98 99
Data Vapg

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

aled-[IPA Leve] 1

Qualiy by De.S'Ign

1822/020597p

0707ISVG BJi - 21 11/1798

Wn+ Date [l'///" 4y

77 /W}// 4

Page No

00032



Client:
Project:

Sample Matrix:

Samplc Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

1:VS Environment Consultants

TBT Bioaccumulation

Tissue

EEVS-Mac-TB[-20
K9807071-022

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Butyltins
Dilution  Date
MRL
2 1 11/5/98

Service Request:
Date Collected:
Date Received:

Units
Basis

Date

Factor Extracted Analyzed Result

11/11/98 82

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

Datar Validated-t PA Tevel |
Qualitv by estgn

%4 /Z/Z//ff

1522/020597

070718VG B - 22 LH17/98

Datc [t l\]’l (Dl 3/

Page No

00033



COLUMBIA ANALYTICAL SERVICES, INC.
l Analytical Report
Client: EVS Environment Consultants Service Request: K9807071
'-_\ Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins
Sample Name EVS-Mac-TBT-22 Units: ug/Kg (ppb)
l Lab Code K9807071-023 Basis Wet
W Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 20 10 11/5/98 11/13/98 - 3o/

Data Vahdated-1 PA Level
Quality by Design

(2{24/75

Approved By Ak Date 1J 17{9 v ,
1522/020597p \ /2 a 7{} %
07071SVG BIL. 23 11117008 Page No

00034



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-23 Units ug/Kg (ppb)
Lab Code K9807071-024 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-butyltin Method Butyltins-GC 2 1 11/5/98 11/11/98 65
Data Validated-LPA Level 1
Quality by Design
TV /4%
Approved By [Parvs Datc LL} L7 l/‘71 Y
1S22/020597p \
07074SVG RIJL 24 11/1798 Page No

00035



Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
EVS Environment Consultants

TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins
EVS-Mac-TBT-25 Units  ug/Kg (ppb)
K9807071-025 Basis Wet
Prep Analysis Dilution  Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes
Method Butyltins-GC 2 ' 1 11/5/98 11/11/98 132

(P Date

Data Vahdated-EPA Level |}
Quality by Destgn

T80 12/

1522/020597p

07071SVG B 25 11179

W1 {a X
U

00036



Client:
Project:

Sample Matrix:

Sample Name-
Lab Code
Test Notes

Analyte

Tn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-Mac-TBT-26
K9807071-026

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Butyluns

MRL

2

Dilution

Date

Service Request:
Date Collected:
Date Received:

Units
Basis

Date

Factor Extracted Analyzed Result

1

11/5/98

11/11/98 75

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

Data Vahdited-HPA 1 evel |
Quality bv Design

2 (2

1S22/020597p

07071SVG BI3-26 11717198

LA Date: Ll{{?/ﬁ Y

Page No

00037

)



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-27 Units ug/Kg (ppb)
Lab Code: K9807071-027 Basis Wet
Test Notes.

Prep Analysis Dilution  Date Date Result
Analylte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/5/98 11/11/98 52

Data Validated-1:PA level
Quality by Design

s

Approved By Laa Date __ ({ /1 7'/93/

1822/020597p

07071SVG BI3 27 11717198 Page No

00038



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-Mac-TBT-28
K9807071-028

Prep Analysis
Method Method
Method Butyltins-GC

Analytical Report

Scrvice Request:
Date Collected:
Date Received:

Butyluns
Units
Basis
Dilution Date Date
MRL Factor Extracted Analyzed Result
2 I 11/5/98 11/11/98 145

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Data Valhidated-EPA Level |
Quality by Design

,?7 //27'/}7////97

Y

1522/020597p

07071SVG RI3 28 11/17/9K

Mmr Date \L!7

00039



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071

Project: TBT Bioaccumulation Date Collected: 10/10/98

Sample Matrix: Tissue Date Received: 10/13/98

Butyltins
]

Sample Name EVS-Mac-TBT-29 Units  ug/Kg (ppb)
' Lab Code K9807071-029 Basis Wet

Test Notes
l Prep Analysis Dilution  Date Date Result

Analyte Method Method MRL Factor Extracted Analyzed Result Notes
l Tri-n-butyltin Mecthod Butyltins-GC 2 1 11/5/98 11/11/98 51

Data Vahidated-1:PA Level |
Qualuy by Design

/ ! 2/0/75
Approved By Lot Date U/l ? ‘ 1
1522/020597p ‘
QT07ISVG BIY 29 11/17/9R fage No
00040



Clicnt:
Project:

Samplc Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation

Tissue

EVS-Mac-TBT-30
K9807071-030

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Units  ug/Kg (ppb)

Basis Wet
Dilution  Date Date Result
Factor Extracted Analyzed Result Notes
1 11/5/98 11/11/98 18

Py Validared-) PA T cvel |

Qualiry by Design

77 122/ %

1522/020597p

070718VG RI3 - 30 H/ITNE

Unl  Date \/L( 11 \/C\)/

Page No

00041



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: 1:VS Environment Consultants Service Request: K9807071
Project: I'BT Bioaccumulation Datc Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name [EVS-Mac-TBT-31 Units  ug/Kg (ppb)
Lab Code K9807071-031 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/5/98 11/11/98 21

Data Vahdated-EpPa Level |
Qualiry: by Design
o
J / i /2/2//75
Approved By AWy Date gt ‘1’7‘{3/

1522/020597p

070715VG 1WA - V] 1 1717798 Page No

00042



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K980707]
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-32 Units  ug/Kg (ppb)
Lab Code K9807071-032 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/5/98 11/12/98 56

Data Vahidated-1.PA Level
Qualutv by Desigh

77 /I’yﬁ/?%
Approved By [/ Date _ (¢ { (1 / 925

1522/020597p

070715VG BJ4 - 32 [ 1/17/9R 0 0 0;:&03




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-34 Units: ug/Kg (ppb)
Lab Code: K9807071-033 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Mecthod MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/5/98 11/12/98 14

Data Vahdated-1PA Level |
Qualiv by Design

T 12/2//78
Approved By LNy~ Date U} 1 )‘\Y
1822/020597p \ l
07071SVG BI4-33 11/17/98 Page No
00044



Client:
Project:

Samplc Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Trn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation

Tissue

EVS-Mac-TIBT-36
K9807071-034

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Service Request:
Date Collected:
Date Reccived:

Butyltins
Units
Basis
Dilution Date Date
MRL Factor Extracted Analyzed Result
20 10 11/5/98 11/13/98  ~266—

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

253

Data Vahdated-1:PA Tevel
Qualin: by Design

j2/ 2//5§
77/ GED

1522/020597p

07071SVG BJA-3411/17/08

{ v Date [(g“(ﬁl

00025



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-37 Units  upg/Kg (ppb)
Lab Code K9807071-035 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/5/98 11/12/98 195

Data Vahidated-1:Pa Level |
Qualiy by Desy TN

7 /1 ¥y
Approved By Uk Date “‘/ l 7/‘3 X

1522/020597p

OTOTLSVG 114 33 117178 0 00’43




Client:
Project:

Sample Matrix:

Sample Name.
Lab Code
Test Notes

Analyte

Tn-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation

Tissue

EVS-Mac-TBT-38
K9807071-036

Prep
Method

Method

Analysis
Mecthod

Butyltins-GC

Analytical Report

Butyltins

MRL

Service Request: K9807071

Date Collected:
Date Rcceived:

Y

10/10/98
10/13/98

Units  ug/Kg (ppb)

Basis Wet
Dilution Date Date Result
Factor Extracted Analyzed Result Notes
11/5/98 11/12/98 94

Data Validated-1,P°A Level |
Qualitv by Design

2y

1522/020597p

07071SVG B4 - 36 11/17/98

Date: U/l'l q
\

\

0004Y

——



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Scrvice Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-Mac-TBT-42 Units. ug/Kg (ppb)
Lab Code K9807071-037 Basis Wet
Test Notes

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/5/98 11/12/98 25

Data Vahidated-EPA Level ]
Quality by Design

77 22/ /%
Approved By (A Date “/1 1/6 r
1522/020597p o
07071SVG BJ4-37 11 17198 0 0 0‘;&8



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-NEP-TBT-2
K9807071-038

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Service Request:
Date Collected:
Date Received:

Butyltins
Units
Basis
Dilution  Date Date
MRL Factor Extracted Amnalyzed Result
2 I 11/5/98 11/12/98 190

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

Data Validated-1'PA 1.cvel |
Qualiy by Design

77 151245

1522/020597p

07071SVG 8J5- 38 11/17/98

oot Date L ‘)lq‘/{d/

00049



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name: EVS-NEP-TBT-3 Units: ug/Kg (ppb)
Lab Code. K9807071-039 Basis. Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/5/98 11/12/98 131

Data Vahidated-F.PA Level |
Quality by [estgin

T2 [2/L2/7%

Approved By W Date lt‘/l7‘/6}/

1522/020597p

07071SVG BJS - 39 11/17/9% Page No

00059



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K980707]
Project: TBT Bioaccumulation Date Collected: 8/26/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name- Rep4-EVS-TBT-Nepthys Bkgd Units ug/Kg (ppb)
Lab Code K9807071-073 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/13/98  11/19/98 ND

Dyat Validited-tr At evel !
Quality by Design
7 IHATE

Approved By Lo Date te /2 {A z

1522/020597p

07071SVG )33 - T3 1112V98

000:84



COLUMBIA ANALYTICAL SERVICES, INC.
l Analytical Report
Client: EVS Environment Consultants Service Request: K9807071
. Project: TBT Bioaccumulation Date Collected: 8/26/98
Sample Matrix: Tissue Date Received: 10/13/98
l Butyltins
Sample Name RepS-EVS-TBT-Nepthys Bkgd Units  ug/Kg (ppb)
I Lab Code. K9807071-074 Basis Wet
Test Notes
' Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
l Tri-n-butylun Method Butyltins-GC 2 1 11/13/98  11/19/98 ND
Data Vahidated-LPA Level |
l- Quality by Design
T 1220/
l Approved By Lona Date /1/’.%’ ¥y
1822/020597p / 7
07071SVG 113 - 74 111723/98 P
' 00085



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K980707]
Project: TBT Bioaccumulation Date Collected: NA
Sample Matrix: Tissue Date Received: NA
Butyltins
Sample Name. Method Blank Units  ug/Kg (ppb)
Lab Code K981103-MB Basis Wet
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/3/98 11/6/98 ND
Data Vahdated-i:PA Level 1
Quality by Design
72 12/
Approved By: ) Date l’ &) / Ay
1522/020597p 0 0 0 8 6 .

07071SVG BJ2 - MB 11/17/98
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: NA
Sample Matrix: Tissue Date Received: NA
Butyltins

Sample Name Method Blank Units  ug/Kg (ppb)
Lab Code. K981105-MB Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 20 10 11/5/98 11/11/98 ND

Data Validated-EPA Level |
Qualuy by Design

17 12/ 2/
Approved By (¥ Date __{ (( {jg Y.

1522/020597p

07071SVG BJY - MB 11/17/98 0 0 0 Page No




COLUMBIA ANALYTICAL SERVICES, INC.

o
Analytical Report
Client: EVS Environment Consultants Service Request: K9807071 —
Project: TBT Biroaccumulation Date Collected: NA
Sample Matrix: Tissue Date Received: NA
pam—
Butyltins —
Sample Name Method Blank Units  ug/Kg (ppb)
Lab Code K9S1110-MB Basis Wet -
Test Notes.
—
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
f—
Tri-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/13/98 ND
r—
-
p—
o
—
—

Data Vahdated-1-P'A 1evel [
Qualin: hy Design
T2 /2/2:/F%

—
Approved By LAY Date l(( (s ((\ )/
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: NA
Sample Matrix: Tissue Date Received: NA
Butyltins

Sample Name- Method Blank Units  ug/Kg (ppb)
Lab Code: K981113-MB Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/13/98  11/18/98 ND

Data Vahdated-1'PA Tevel |

Qualiy by /_)c’._*»‘l}’ll
TP o

Approved By Y Date L / » /4 r
1522/020597p VT
07071SVG JJ1 - MB 117120/9% 0 0]05&9



APPENDIX A

LABORATORY QA/QC RESULTS

00090



QA/QC Report
Client: EVS Environment Consultants Service Request:
Project: TBT Bioaccumulation Date Collected:
Sample Matrix: Tissue Date Reccived:
Date Extracted:
Date Analyzed:
Duplicate Summary
Sample Name:  EVS-Mac-TBT-15 Units:
Lab Code: K9807071-018 Basis:
Test Notes-
Duplicate Relative
Prep Analysis Sample Sample Percent
Analyte Method Method Result Result Average Difference
Solid, Total NA Freeze Dry 147 148 14.8 <1
Approved By. i~ Date (e Z 0 /? >

COLUMBIA ANALYTICAL SERVICES, INC.

K9807071
8/26/98
10/13/98
NA
11/1/98

PERCENT
Wet

Result
Notes

Pata Vahdated-1PA Level 1
Quality by Design

72 1245%

DUPA52595
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: %/26/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Suminary
Total Metals

Sample Name  EVS-Mac-TBT-15 Units PERCENT
Lab Code: K9807071-018 Basis® Wet
Test Notes-
Duplicate Relative

Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average Difference Notes
Solid, Total NA Freeze Dry 147 14 8 14 8 <l

P gt s

Fage e —iosuid é
M%@ : 79/ 750
Approved By <7 Datc _/ lhéfﬂ
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ls Fax 360-636-1068 Voice 360.577-7222 To Julie Viveiros Page 2 of 4 Tuesday. December 01 1998 829 33 AM
l COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
l Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 8/26/98
Sample Matrix: Tissus Date Received: 10/13/98
Date Extracted: NA
Date Analyzed: 11/1/98
l Duplicate Summary
Sample Name EVS-Mac-TBT-15 Units PERCENT
Lab Code K98G7071-018 Basis  Wet
Test Notes
I Duplicate Relative
Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average Difference Notes
' Solid, Total NA Freeze Dry 147 148 148 <1
Approved By Date
DUP/052595 )

07071ICP JC4 . DUP r2y 1271195 Paue M-



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Summary

Sample Name:  EVS-Mac-TBT-26 Units: PERCENT
Lab Code: K9807071-026 Basis: Wet
Test Notes:
Duplicate Relative
Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average Difference Notes
Solid, Total NA Freeze Dry 149 147 14 8 1

Data Validated-13PA Level |
Quahty by Design

T2 (2/2/%

Approved By: T (M Date: U_IZ%-’ / ir Qoo 2
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicatc Summary
Total Metals

Sample Name:  EVS-Mac-TBT-26 Units PERCENT
Lab Code K9807071-026 Basis Wet
Test Notes:
Duplicate Relative

Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average Difference Notes
Solid, Total NA Freeze Dry 149 147 14 8 1

Do ot wl

72424
Approved By: A/C_/ Date _Jl_ﬁ@d__ / /

DUP/032595

0T07TMCP JC2 - DUP 11/2/9K 0 0 nghz




CAS Fax 360-636-1068 Volce 360-577-7222

Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Sold, Total

Approved By

EVS Environment Consultants Service Request:
TBT Bioaccumulation

Tissue

EVS-Mac-TBT-26
K9807071-026

Prep
Method

NA

To Julie Vivelros Page Jof 4 Tuesday December 01, 1998 8 29 54 AM gy

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Duplicate Summary

Units
Basis
Duplicate Relative
Analysis Sample Sample Percent
Method Result Result Average Difference
Freeze Dry 149 147 148 1

Date

DUP/052595

07071ICP JC4 - DUP (3) 12/1/9R

K9807071
10/10/98
10/13/98
NA —
11/1/98

PERCENT
Wet —

Result
Notes

Page Ne



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Summary

Sample Name: EVS-Mac-TBT-37 Units: PERCENT
Lab Code: K9807071-035 Basis® Wet
Test Notes.
Duplicate Relative
Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average Difference Notes
Solid, Total NA Freeze Dry 155 156 156 <1

Data Validated-1:pa Level |
Qualiy py /)(!.\Igll

72 r2/2y/5¢
0O 9 2

Approved By: Lt~ Dater U/3" /"d’
=2

DUP/052595
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request:  K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Summary
Total Metals

Sample Name  EVS-Mac-TBT-37 Units  PERCENT
Lab Code K9807071-035 Basis Wet
Test Notes
Duplicate Relative
Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average Difference Notes
Solid, Total NA Freeze Dry 155 156 156 <1
Or me? «ot .
- . L
Frge N2 4 Zﬂ ﬁ(/""
TP/ 8D
Approved By: </7 C - Datc _f J_[Zkéﬁ___

DUP/OS2595
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'AS Fac 360-636-1068 Volce 360-577-7222 To Julie Viveiros Page 4 of 4 Tuesday, December 01, 1998 8 30 16 AM
I COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
I Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Broaccumulahon Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Date Extracted: NA
Date Analyzed: 11/1/98
. Duplicate Summary
Sample Name EVS-Mac-TBT-37 Units PERCENT
Lab Code K9807071-035 Basis  Wet
Test Notes
l Duplicate Relative
Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average Difference Notes
l Solid, Total NA Freeze Dry 155 156 156 <1
Approved By Date
DUP052595

07071ICP JC4 - DUP ra) 12/1/9% Paue No



COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Date Extracted: NA
Date Analyzed: 11/1/98
Duplicate Summary
Sample Name  EVS-NEP-TBT-38 Units: PERCENT
Lab Code K9807071-068 Basis® Wet
Test Notes
Duplicate Relative

Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average Difference Notes
Solid, Total NA Freeze Dry 17.8 18.0 179 1

Data Vahdated-EPA Level 1
Qualiy by Design
10 17/ 27
bovg

Approved By (Pay Date: __\! ‘/30 / Q¥ Lf
DUPN52595

07071iCP JC4 - DUP 11/30/98 Page No
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QA/QC Report

Client: EVS Environment Consultants

Project: TBT Bioaccumulation
Sample Matrix: Tissue

Date Extracted:
Date Analyzed:
Duplicate Summary
Total Metals
Sample Name  EVS-NEP-TBT-38 Unuts:
Lab Code K9807071-068 Basts:
Test Notes
Duplicate Relative
Prep Analysis Sample Sample Percent
Analyte Method Method Result Result Average Difference
Solid, Total NA Freeze Dry 178 180 179 1
Do d® wst.
Approved By peay/d Date
DUP/052595 /

070711CP JC4 - DUP 1172/9%

COLUMBIJA ANALYTICAL SERVICES, INC.

Service Request:
Date Collected:
Date Received:

K9807071
10/10/98
10/13/98
NA
11/1/98

PERCENT
Wet

Result
Notes

Pﬁrﬂ U -—,494«44/%/ %

TEWES
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CAS Fax 360-636-1068 Volce 360-577-7222 To Julle Viveiros Page 1 of 4 Tuesday. December 01, 1998 § 28 40 AM
[

COLUMBIA ANALYTICAL SERVICES, INC. ~
QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071 ~
Project: TBT Bioaccumulaton Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Date Extracted: NA -

Date Analyzed: 11/1/98

Duplicate Summary

Sample Name EVS-NEP-TBT-38 Units PERCENT
Lab Code K9807071-068 Basis  Wet 2
Test Notes
Duplicate Relative -
Prep Analysis Sample Sample Percent Result
Analyte Method Method Result Result Average DifTerence Notes
Solid, Total NA Freeze Dry 178 180 179 ] -
-
—
Approved By Date —— =
DUP052595

NTANIEP 1ra 1D 127119% Py Mo
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

R I N EE N e E am

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 8726 - 10/10/98
Sample Matrix:  Tissue Date Received: 10/13/98
Date Extracted: 11/3/98
Date Analyzed: 11/6 - 7/98
Surrogate Recovery Summary
Butyltins

Prep Method Method Units PERCENT
Analysis Mcthod  Butyluns-GC Basis NA

Test Percent Recovery
Sample Name Lab Code Notes Tr1-n-propylun Tri-n-pentyltn
Rep!-EVS-TBT-Macoma Bkgd K9807071-001 61 67
Rep2-EVS-TBT-Macoma Bkgd K9807071-002 88 87
Rep3-EVS-TBT-Macoma Bkgd K9807071-003 61 66
Rep4-EVS-TBT-Macoma Bkgd K9807071-004 63 56
RepS-EVS-TBT-Macoma Bkgd K9807071-005 72 65
EVS-Mac-TBT-2 K9807071-006 84 61
EVS-Mac-TBT-3 K9807071-007 58 41
EVS-Mac-TBT-5 K9807071-009 51 47
EVS-Mac-TBT-7 K9807071-010 49 47
EVS-Mac-TBT-8 K9807071-011 60 52
EVS-Mac-TBT-9 K9807071-012 66 41
EVS-Mac-TBT-10 K9807071-013 78 60
EVS-Mac-TBT-11 K9807071-014 59 57
EVS-Mac-TBT-12 K9807071-015 52 60
EVS-Mac-TBT-13 K9807071-016 62 64
EVS-Mac-TBT-14 K9807071-017 93 66
EVS-Mac-TBT-15 K9807071-018 62 53
EVS-Mac-TBT-17 K9807071-019 75 62
EVS-Mac-TBT-18 K9807071-020 44 40
EVS-Mac-TBT-4 K9807071-008MS 53 44
EVS-Mac-TBT-4 K9807071-008DMS 22 26 A
Lab Control Sample K981103-LCS 60 49
Method Blank K981103-M13 21 43

CAS Acceptance Limits 13-176 32-167
A Outside acceptance limits. see case narrative
Data Vahdated-EPA Level |
Quality by Design
10 vof/%
Approved By ek Date _U /l 0 /0} '
SURVYI 119, ! '
070718VG BJ2 - SUR2 11/171198 Page No

0009



Client:
Project:
Sample Matrix:

Prep Method
Analysis Mcthod

Sample Name

EVS-Mac-TBT-4
EVS-Mac-TBT-19
EVS-Mac-TBT-20
EVS-Mac-TBT-22
EVS-Mac-TBT-23
EVS-Mac-TBT-25
EVS-Mac-TBT-26
EVS-Mac-TBT-27
EVS-Mac-TBT-28
EVS-Mac-TBT-29
EVS-Mac-TBT-30
EVS-Mac-TBT-31
EVS-Mac-TBT-32
EVS-Mac-TBT-34
EVS-Mac-TBT-36
EVS-Mac-TBT-37
EVS-Mac-TBT-38
EVS-Mac-TBT-42
EVS-NEP-TBT-2
EVS-NEP-TBT-3
EVS-Mac-TBT-25
EVS-Mac-TBT-25
Lab Control Sample
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation

Tissue

Method

Butyltins-GC

Lab Code

K9807071-008
K9807071-021
K9807071-022
K9807071-023
K9807071-024
K9807071-025
K9807071-026
K9807071-027
K9807071-028
K9807071-029
K9807071-030
K9807071-031
K9807071-032
K9807071-033
K9807071-034
K9807071-035
K9807071-036
K9807071-037
K9807071-038
K9807071-039
K9807071-025MS
K9807071-025DMS
K981105-LCS
K981105-MB

CAS Acceptance Limits

QA/QC Report

Surrogate Recovery Summary
Butyltins

Test
Notes

109
118
92
118
117
82
98
85
100
90
94
83
89
83
90
82
107
102
92
102
103
87
69
73

13-176

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units
Basis'

Percent Recovery
Tri-n-propyltin

K9807071
10/10/98
10/13/98
11/5/98
11/11 - 13/98

PERCENT
NA

Tri-n-pentyltin

81
82
74
80
82
67
83
62
75
72
67
71
91
67
83
67
80
81
102
111
86
81
37
54

32-167

Data Vahidated-EPA Level |

Qualuty by Design

7
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix:  Tissue Date Received: 10/13/98
Date Extracted: 11/10/98
Date Analyzed: #NUM!
Surrogate Recovery Summary
Butyltins

Prep Method. Method Units  PERCENT
Analysis Method'  Butyltins-GC Basis NA

Test Percent Recovery
Sample Name Lab Code Notes Tri-n-propyltin Tn-n-pentyltin
EVS-NEP-TBT4 K9807071-040 115 85
EVS-NEP-TBT-5 K9807071-041 123 108
EVS-NEP-TBT-7 K9807071-042 125 93
EVS-NEP-TBT-8 K9807071-043 127 100
EVS-NEP-TBT-9 K9807071-044 127 94
EVS-NEP-TBT-10 K9807071-045 104 87
EVS-NEP-TBT-11 K9807071-046 110 97
EVS-NEP-TBT-12 K9807071-047 118 92
EVS-NEP-TBT-13 K9807071-048 115 95
EVS-NEP-TBT-14 K9807071-049 109 94
EVS-NEP-TBT-15 K9807071-050 131 100
EVS-NEP-TBT-17 K9807071-051 111 89
EVS-NEP-TBT-18 K9807071-052 109 87
EVS-NEP-TBT-19 K9807071-053 113 103
EVS-NEP-TBT-20 K9807071-054 123 101
EVS-NEP-TBT-22 K9807071-055 110 88
EVS-NEP-TBT-23 K9807071-056 117 91
EVS-NEP-TBT-25 K9807071-057 118 87
EVS-NEP-TBT-26 K9807071-058 119 89
EVS-NEP-TBT-27 K9807071-059 117 89
EVS-NEP-TBT-28 K9807071-060 107 80
EVS-NEP-TBT-12 K9807071-047TMS 94 84
EVS-NEP-TBT-12 K9807071-047DMS 110 81
Lab Control Sample K981110-LCS 51 11 A
Method Blank K981110-MB 106 108

CAS Acceptance Limits 13-176 32-167

Outside acceptance himits, see case narrative

- - - -‘

Data Validated-EPA Level |

Quality by Design
7D 2P
/ / (2/21/ 78
Approved By: Y pae U (44 X
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: VS Environment Consultants Service Request: K9807071
Project: I'B3T Broaccumulation Date Collected: 8726 - 10/10/98
Sample Matrix:  Tissue Date Received: 10/13/98
Datce Extracted: 11/13/98
Date Analyzed: 11/18 - 19/98
Surrogate Recovery Summary
Butylting

Prep Method Method Units PERCENT
Analysis Method  Butyltins-GC Basis® NA

Test Percent Recovery
Sample Name Lab Codc Notes I'ti-n-propyltin I'ri-n-pentyltin
EVS-NEP-TBT-29 K9807071-061 105 99
EVS-NEP-TBT-30 K9807071-062 141 113
EVS-NEP-TBT-31 K9807071-063 119 113
EVS-NEP-TBT-32 K9807071-064 112 105
EVS-NEP-TBT-34 K9807071-065 130 117
EVS-NEP-TBT-36 K9807071-066 115 97
EVS-NEP-TBT-37 K9807071-067 123 98
EVS-NEP-TBT-38 K9807071-068 145 114
EVS-NEP-TBT-42 K9807071-069 118 104
Repl-EVS-TBT-Nepthys Bkgd K9807071-070 1Y 114
Rep2-EVS-TBT-Nepthys Bkgd  K9807071-071 127 17
Rep3-EVS-TBT-Nepthys Bkgd K9807071-072 123 107
Repd-EVS-TBT-Nepthys Bkgd  K9807071-073 117 115
Rep3-EVS-TBT-Nepthys Bkgd K9807071-074 117 117
EVS-NIP-TBT-37 K9807071-067MS 200 87
EVS-NEP-TBT-37 K9807071-067DMS 107 79
Lab Control Sample K981113-LCS 65 32
Method Blank Kug81113-MB 102 92

CAS Acceptance Limits 13-176 32-167
Prite Vahdated-1L.PA Level |
Qualine by Design
(4
{ (2(2//55

Approved By S aral Datc L l'&’ l‘\ 4
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Client:
roject:
;ample Matrix:

.

ample Name
.ab Code-
I'est Notes

nalyte

. o B

n-n-butyltin -

‘Approved By.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-Mac-TBT4
K9807071-008MS,

Prep Analysis
Method

Method

Method

Butyltins-GC

2

Spike Level Sample Spike Result
MRL MS DMS Result MS

50

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Date Extracted: 11/3/98
Date Analyzed: 11/7/98

Matnix Spike/Duplicate Matrnix Spike Summary

Butyltins

Umnits. ug/Kg (ppb)

K9807071-008DMS Basis. Wet

Percent Recovery
CAS Relative
Acceptance  Percent  Result
DMS MS DMS  Limits Difference Notes

50 380 81 101 NC NC 10-206 -

Data Validated-EPA Level |
Quality by Design

TV /2/2//75

DMSA20597p70715VG BJ2 - DMS | 1/17/98

(oA Date (,b(\‘\ '\‘\“\ %

Page No
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code.
Test Notes

Analyte

Tn-n-butyltin

Approved By.

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
EVS Environment Consultants

TBT Bioaccumulation
Tissue

Matrix Spike/Duplicate Matrix Spike Summary

Percent Recovery

Butyltins
EVS-Mac-TBT-25
K9807071-025MS, K9807071-025DMS
Prep Analysis Spike Level Sample Spike Result

Scrvice Request:
Date Collected:
Date Reccived:

Date Extracted:
Date Analyzed:

Units
Basits.

Method Method MRL MS DMS Result MS DMS MS DMS Limits

Method Butyltns-GC 20 49 49 132 130 183 NC NC 10-206

DMS/020597B70715VG BJ1 - DMS 11/1798

(A Date Le [ 17 {}qﬁ/

K9807071
10/10/98
10/13/98
11/5/98
11/11/98

ug/Kg (ppb)
Wet

CAS Relative
Acceptance  Percent  Result
Difference Notes
Datg Vahdated-LPA Level |

Quality by Design
P R Y4
TP /220078

Page No

ant100
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COLUMBIA ANALYTICAL SERVICES, INC.

. W .

QA/QC Report
lient: EVS Environment Consultants Service Request: K9807071
!roject: TBT Biocaccumulation Date Collected: 10/10/98
"Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: 11/10/98
Date Analyzed: 11/14/98

Matnix Spike/Duplicate Matrix Spike Summary

I Butyltins

Sample Name. EVS-NEP-TBT-12 Units: ug/Kg (ppd)
b Code K9807071-047MS, K9807071-047DMS Basis: Wet
est Notes

Percent Recovery
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent  Result
alyte Method Method MRL MS DMS Resut MS DMS MS DMS Limits  Difference Notes
-n-butyltin Method Butyltins-GC 2 88 130 71 151 178 91 82 10-206 10

Data Vahdated-EPA Level |
Quality by Design

77 2/

|
I
i
i
i
i
1
i
i
|
|
i

_ OO
Approved By’ (A\—L Date: l / 3o / P O (

I'DMS/OIO”"monsvc JGI - DMS 1173098 Page No




Client:
Project-
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
EVS Environment Consultants Service Request: K9807071
TBT Biocaccumulation Date Collected: 10/10/98
Tissue Date Received: 10/13/98

Date Extracted: 11/13/98
Date Analyzed: 11/18-19/98

Matrix Spike/Duplicate Matrix Spike Summary

Butyltins
EVS-NEP-TBT-37 Units  ug/Kg (ppb)
K9807071-067TMS, K9807071-067DMS Basis Wet
Percent Recovery
CAS Relative
Prep Analysis Spike Level Sample Spike Result Acceptance  Percent  Result
Method Method MRL MS DMS Result MS DMS MS DMS Limits  Differecnce Notes
Method Butyltins-GC 2 410 410 359 768 750 100 95 10-206 2

Data Vahdated-12PA Level |
Quality by Design

TP /7-,/ 2/ / /ﬁ/

Approved By

Uy pate (i (701613/
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00102

)



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: NA
LCS Matrix: Tissue Date Received: NA
Date Extracted: 11/3/98
Date Analyzed: 11/6/98
Laboratory Control Sample Summary
Butyltins
Sample Name  Lab Control Sample Units ug/Kg (ppb)
Lab Code K981103-LCS Basis. Wet
Test Notes
CAS
Percent
Recovery
Prep Analysis True Percent  Acceptance Result
Analyte Method Method Value Result Recovery Limits Notes
Tn-n-butyitin Method Butyltins-GC 63 37 59 17-185
Data Vahdated-EPA Level |
Quality by Design
17 12/2//78
— ~ Approved By LA\A: Date Lt ( {2 ’Cl X

1.CS/080797p { —O

07071SVG BJ2 - LLCS 11/17/98

Page No

00103



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

K9807071
NA

NA
11/5/98
11/11/98

ug/Kg (ppb)
Wet

Result
Notes

Data Vahdated-EPA Level 1
Quality by Design

P 122058

Client: EVS Environment Consultants Service Request:
Project: TBT Bioaccumulation Datc Collected:
LCS Matrix: Tissue Date Received:
Date Extracted:
Date Analyzed:
Laboratory Control Sample Summary
Butyltins
Sample Name:  Lab Control Sample Units
Lab Code K981105-LCS Basis
Test Notes
CAS
Percent
Recovery
Prcp Analysis True Percent  Acceptance
Analyte Method Method Value Result Recovery Limits
Tn-n-butyltin Method Butyltins-GC 54 27 50 17-185
Approved By (P Date U/ {7 / QJ’
LCS/080797p { \

Q071SVG BJI - LCS 11/17/98

00104



COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

QA/QC Report

Client: Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: NA
LCS Matrix: Tissue Date Received: NA
Date Extracted: 11/10/98
Date Analyzed: 11/13/98
Laboratory Control Sample Summary
Butyltins
Sample Name:  Lab Control Sample Units: ug/Kg (ppb)
Lab Code: K981110-LCS Basis: Wet
Test Notes:
CAS
Percent
Recovery
Prep Analysis True Percent  Acceptance Result
Analyte Method Method Value Result Recovery Limits Notes
Tri-n-butyltin Method Butyltins-GC 50 14 28 17-185
Data Vahdated-LPA [evel |
Quality by Design
7O 13/
o6 |D <
Approved By: [A’H Date; L3 0/73/
LCS/080797p r i

0707¥SVG IG1 - LCS 1173098

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: NA
LCS Matrix: Tissue Date Received: NA
Date Extracted: 11/10/98
Date Analyzed: 11/13/98
Laboratory Control Sample Summary
Butyltins
Sample Name  Lab Control Sample Units  ug/Kg (ppb) -
Lab Code K981110-LCS Basis: Dry
Test Notes:
CAS
Percent
Recovery -~
Prep Analysis True Percent  Acceptance Result
Analyte Method Method Value Result Recovery Limits Notes
Tri-n-butyltin Method Butyltins-GC 50 14 28 17-185
@ 4 «,m“‘/ér
Approved By. (MY Date /‘/lﬁ/q Y W//ﬁﬂ
LCS/0R0797p [ !
07071SVG JG1 - LCS 11/19/9% Page No

00105




'AS Fax 360-636-1068 Volce 360-577-7222 To Jule Vivieros Page 3 of 3 Monday. November 30, 1398 10 46 31 AM
l COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

' Client: EVS Environment Consultants Service Request: K9807071

Project: TBT Bioaccumulation Date Collected: NA

LCS Matrix: Tissue . Date Received: NA
I Date Extracted: 11/10/98

Date Analyzed: 11/13/98
Laboratory Control Sample Summary
Butyltins

Sample Name Lab Control Sample Units  ug/Kg (ppb)

Lab Code K981110-LCS Basis Wet
l Test Notes #REF!

CAS
Percent
' Recovery
Prep Analysis True Percent  Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes
l Tn-n-butylhin Method Butyltns-GC 50 14 28 17-185

Approved By Date
' LCS/0807975

07071SVG JG1 - LCS 11/30/9R Page No



Client: EVS Environment Consultants
Project: TBT Bioaccumulation
LCS Matrix: Tissue

Sample Name
Lab Code
Test Notes-

Lab Control Sample
K981113-LCS

Analyte

Tn-n-butyltin

COLUMBIA ANALYTICAL SERVICES, INC.

Prep
Method

Method

Approved By

LLS/OKO797p

QA/QC Report

Service Request:
Date Collected:

K9807071
NA

Date Received: NA
Date Extracted: 11/13/98
Date Analyzed: 11/18/98
Laboratory Control Sample Summary
Butyltins
Units  ug/Kg (ppb)
Basis Wet
CAS
Percent
Recovery
Analysis True Percent  Acceptance Result
Method Value Result Recovery Limits Notes
Butyltins-GC 240 147 61 17-185

070718VG 111 - LCS 1172098

Data Vahdated-EPA Level
Quality by Des/lgn

72 125/

LpnX Date \'{7,0)“\)/

Page No

nn106




COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071

Project: TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/6-7/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Units: ug/L (ppb)
True CCV1l Percent CCV2 Percent CCV3 Percent CCV4  Percent
Analyte Value Result Recovery Result Recovery Result Recovery Result Recovery

Tri-n-butyltin 500 500 100 555 111 577 115 564 113

Data V.'lhdulcd—l'fl’/\ 1

i vel |
Qualuy by Design
72 12/
Approved By {Ax  Date \ ({ 29 / a9y
CCV 1-4/042795 ) ‘
07071SVG BI2 - CCV 1.4 11/20/98 Page No

00107



Clicent:
Project:

Analyte

Tri-n-butyltin

Approved By

CCV 1-4/042795

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/11-12/1998

Continuing Calibration Verification (CCV) Summary
Butyltins

Units ug/L (ppb)

True CCVv1 Percent CCV2  Percent CCV3
Value Result Recovery Result Recovery Result

500 583 117 578 116 547

Percent CCV4  Percent
Recovery Result Recovery

109 568 114

Data Vahdated-EPA Level 1
Quality by Design

TP 1A

(}(\A’ Date. AJ\}O‘/OI}/

07071SVG BIJ1L LOV 1-4 11/20/9K%

Page No

nnt108



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Scrvice Request: K9807071

Project: TBT Biroaccumulation Calibration Date: 9/17/98
Datc Analyzed: 11/13/98

Conunuing Cahbrauon Verification (CCV) Summary

Butyltins
Units pg/L (ppb)

True CCV1 Percent CCVv2 Percent

Analyte Value Result Recovery Result Recovery
Tri-n-butyltin 500 596 119 598 120
Data Vahidated-LPA Level |
Quality by Design
77 272158
Approved By LAy Date. lt‘[w!ﬁ)/

CCV 1-4/042795

07071 SVG BJ1 - CCV 1-4(DIL) 11720198 ’ Page No

00109



Client: EVS Environment Consultants
Project: TBT Bioaccumulation

Analyte

Tri-n-butylun

Approved By.

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Service Request: K9807071
Calibration Date: 9/17/98
Date Analyzed: 11/13-14/98

Continuing Calibration Venfication (CCV) Summary
Butyltins
Units: pg/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCVv4 Percent
Value Result Recovery Result Recovery Result  Recovery Result  Recovery

500 556 111 582 116 578 116 326 65

Data Vahdated-1-PA Level |
Quality by Design

7Y 12(2( 5%
U Date. Ul')/ol\ﬁ\y

CCV 1-4/042795

07071SVG JG4 - CCV 1-4 11/20/98

Page No

00110



Clicent:
Project:

Analyte

Tri-n-butyltin

Approved By

CCV 1-4/04279%

07071SVG 1G4 - LV 1-4(2) 11720/98

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/17/98

Continuing Calibration Verification (CCV) Summary
Butyltins
Unuts: pg/L (ppb)

True CCV1 Pcrécnt CCV2 Percent
Value Result  Recovery Result  Recovery

500 420 84 468 94

Data Validated-EPA |evel |
Quality by Design

TP 13/2//%

(P Date L"! ),o\"l)/

Page No

00111



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98 -~
Date Analyzed: 11/18-19/98

Continutng Calibration Venfication (CCV) Summary —
Butyltins '
Units' pg/L (ppb)

True CCVv1 Percent CCV2  Percent CCV3 Percent CCV4 Percent
Analyte Value Result  Recovery Result Recovery Result  Recovery Result Recovery

Tri-n-butyltin 500 531 106 545 109 570 114 569 114

Dala Validated-1PA [eve] |
Quality by Design

77 )22

Approved By \VPQL\' Date (e ( (1 (Cl}/ -

X

CCV 1-4/042795

07071SVG 1R - CCV 1-4 11720198 Page No

00112



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071

Project: TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/6-7/98

Continuing Calibration Blank (CCB) Summary
Butyluns
Units pg/L (ppb)

CCB1 CCB2 CCB3 CCB4
Analyte . MRL Result Result Result Result
Tri-n-butyitin 10 ND ND ND * ND

Data Vahdated-1PA Level 1
Qualiy by Design

Y 4
Approved By [’K\V Date. [l Z,a! oy
1&CCBMRL/120594 \’ \
07071SVG BJ2 - CCBMRL (1) 11/20/98 Page No

00113



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/11-12/1998

Continuing Calibration Blank (CCB) Summary
Butyltins
Units: ug/L (ppb)

CCB1 CCB2 CCB3 CCB4
Analyte MRL Result Result Result Result
Tri-n-butyltin 10 ND ND ND ND

Data Validated-EpA Level 1
Quality by Design

7P 12y

Approved By W Date { N

1&CCBMRL/120594

Page No

nnild

070715VG B11 - CCBMRL (1) 11720/9%
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071

Project: TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/13/98

Contimung Calibration Blank (CCB) Summary
Butyltins
Units. ug/L (ppb)

CCB1 CCB2
Analyte MRL Result Result
Tri-n-butyltin 10 ND ND

Daty Vahdalcd-l';‘pA Level |
Qualil_p by Desy g
7 /225
Approved By- LPM’ Date: !l { R / 47
1&CCBMRIL/120594
07071SVG BJI1 - CCBMRL (DIL) 11/20/98 Page No

00115



COLUMBIA ANALYTICAL SERVICES, INC,
QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/13-14/98

Continumng Calibration Blank (CCB) Summary
Butyltins

Units: pg/L (ppb)

CCB1 CCB2 CCB3 CCB4
Analyte MRL Result Result Result Result
Tri-n-butyltin 10 ND ND ND ND

Duta Validated-LPA Level |
Quality by Design

T 12/
Approved By M/\’ Date. lb( w ‘\[\Y

L}

[&CCBMRL/120594

07071SVG JG4 - CCBMRL (1) 11/20/98 0 Q 1 YﬁN(\



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation

Service Request: K9807071
Calibration Date: 9/17/98
Date Analyzed: 11/17/98

Continuing Calibration Blank (CCB) Summary

Butyltins

Unats: pg/L (ppb)

CCB1
Analyte MRL Result
Tri-n-butyltin 10 ND

Approved By.

CCB2
Result

ND

Data Validated-LEPA [.evel 1

1&CCBMRL/120594

07071SVG JG4 - CCEMRL (2) 11720498

Quality by Design
70 12/ /17
(LN Date: L[\/’)ﬂ{ﬁy
Anq 07



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/18-19/98

Continuing Calibration Blank (CCB) Summary
Butyltins
Units: pg/L (ppb)

CCB1 CCB2 CCB3 CCB4
Analyte MRL Result Result Result Result
Tri-n-butyltin 10 ND ND ND ND

Dala Validated-EPA Level |
Quality by Design

DR (z/2/5%

Approved By: tf’Q(\/ Date. i !7/“‘/ 43/

[&CCBMRL/120594

07071SVG JJ3 - CCBMRL (1) 11720098 0 0 i‘BjNB
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I SAMPLE CUSTODY RECORD  Oate JQ[Q,ZL@

--’\------

Page

F%2 7] $%Battelie

\ of ?

Pacific Northwest Division
Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98382

Testing Parameters

Lab CA’S

Printed Name

Company

Printed Name

Company

2.

3.

Project No. o o
project Name _EVS =~ TBT Bioaccumulati 2 § Address _<edse W) AF
Project Manager Hill Gﬂ\”dim pho?ﬁoé&u&u_ *g § Attention L a H :
Lab No. Sampla No. f°"°°t"°" Matrix }E .‘; Observations, Instructions
l replE VS TRI- (Nacomn B¥ed rbl/!%% 18 ﬁsue; (laspv” |
& vy v l
3 w3 / :
/ap / ‘
W / *
G EVS-Mac -ToT- 3/ 10/16/9p v ]
I “— 3 d )
Yy q ‘
7 S 4 |
(D il 4 |
/[ A - !
R 9 s |
/j |D s 1
rd L B |
S 13 - /
/L |2 /] t
/7 Y d I
[ f/ \5 d 1
9 ] 4 |
/ 19 / |
jg / 19 7 I
2 20 4 1
3 A3 1 1
7 3% | 7 , f
eThRu JIB/QB (09— Receivdd by: . /y/@éf /&E{ Total No. of Containers
'Zn?tmicwoln Yi peee rime o L Poce e Shipment Method:
Printed Name ! Printed Nam Special Requirements or Commaents:
MsL (21>
Company Company
Relinquished by: Received by: DISTRIBUTION-
Signature Y — Sanatore Dot v 1. Prowide white and yellow copies to the

Laboratory
Return pink copy to Project file or to
project manager.

Laboratory to return si IUe copy to
Battelle for pr0|ecl 6 2




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071 —
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
—
Butyltins
—
Sample Name EVS-NEP-TBT-4 Units: ug/Kg (ppb)
Lab Code. K9807071-040 Basis® Wet =
Test Notes :
Prep Analysis Dilution  Date Date Result
Analyte Method Mecthod MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyluns-GC 20 10 11/10/98  11/17/98  380- Z&¢ '
——
J—

Data Vahdated-EPa Level | m-
Quality bv Design

12/ 258
Approved By [ Pk Date: U(\(c\ ( ¥ 777/// BP
1522/020597p
07071SVG JGI - 1 11/19/98 Page No -

r\l\nq‘



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Clicent: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyitins

Sample Name: EVS-NEP-TBT-S§ Units ug/Kg (ppb)
Lab Code K9807071-041 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/10/98 11/13/98 120

Data Validated-J:PA Level 1
Quality by Dey o

2 12)op4%

Approved By WarVs Date. [C/(ol /%
15221020597 [
07071SVG JG1 2 111998 Page No

000



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K980707)
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins
Samplc Name EVS-NEP-TBT-7 Unuts  ug/Kg (ppb)
Lab Code. K9807071-042 Basis Wet
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Mecthod Method MRL Factor Extracted Analyzed Result Notes
Tni-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/13/98 89
iata Vilidated-1 ’A Level !
Q)l((l/l(l.‘ /)-‘- /)(_{‘\/(L'”'
T8 (2/1/78
Approved By. AL Date. ¢ /{ 2 /‘i '
1S22/020597p l '

0707ISVG IGI - 3 11119/98 0 5[":3?%



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name: EVS-NEP-TBT-8 Units: ug/Kg (ppb)
Lab Code: K9807071-043 Basis: Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/13/98 104

Data Vahidated-1.PA Level f
Quality by Design

T ()T

Approved By. (Al Date Ly ‘/[q (61 Y

1522/020597p

07071SVG JG1 - 4 11/19/98 0 Oﬁesad



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name- EVS-NEP-TBT-9 Units  ug/Kg (ppb)
Lab Code K9807071-044 Basis. Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/13/98 130

Duta Validated-1:PA Tevel |
Qualuy by Design

VW /2/2/%
Approved By (Y Date _ |{ J A l aY
1522/020597p (
07071SVG JGI - 5 1171998 Page No

000959



COLUMBIA ANALYTICAL SERVICES, INC.
l Analytical Report
Client: EVS Environment Consultants Service Request: K9807071
l Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
. Butyltins
Sample Name: EVS-NEP-TBT-10 Units ug/Kg (ppb)
I Lab Code: K9807071-045 Basis Wet
Test Notes:
l Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
' Tn-n-butyltin Mecthod Butyltins-GC 2 1 11/710/98  11/13/98 77
Datg Validated-} A level |
l Quality by Design
/. /?/
12 122/%
I Approved By My Date: U[ (‘\[ Y
1522/020597p ‘ '
' 07071SVG IGl - 6 11/19M8 0 Opgeﬁ



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report .
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98 -
Sample Matrix: Tissue Date Received: 10/13/98
—
Butyltins
Sample Name. EVS-NEP-TBT-11 Units® ug/Kg (ppb)
Lab Code K9807071-046 Basis Wet —
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/13/98 54 —
—
p—
—
p——

Data Vahidated-IPA Level |
Qualuy by Design ==
75 12/
Approved By W Date. ((/ 4 '/Ci )'( -

1822/02059 7

07071SVG JG2 -1 1) 199 I’g%
000 -




Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue
Sample Name. EVS-NEP-TBT-12
Lab Code K9807071-047
Test Notes

Prep Analysis
Analyte Method Method
Tr-n-butyltin Method Butyltins-GC

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Service Request:
Date Collected:
Date Received:

Butyltins
Units
Basis
Dilution  Date Date
MRL Factor Extracted Analyzed Result
2 1 11/10/98 11/13/98 71

Data Validated-1PA Level |

K9807071
10/10/98
10/13/98

ug/Kg (ppb)

Wet

Result
Notes

Quality by Design

I

1522/020597p

0707INVG 1G22 HI/19/9K

Uﬂ/\' Date lL!f‘?/ﬁ}f

12/24/57

Page No

00058



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butylun

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation
Tissue

EVS-NEP-TBT-13
K9807071-048

Prep Analysis
Method Method
Method Butyltins-GC

Analytcal Report

Service Request:  K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins
Units  ug/Ke (ppb)
Basis  Wet
Dilution  Date Date Result
MRL Factor Extracted Analyzed Result Notes
2 1 11/10/98 11/14/98 134

Data Validated-1-PA [.evel |
Quality by Design

sy Date ] [A 227

1822/020597p

OT0TISVGIG2 VE e

Page Mo

nnnkoQ

f—



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
EVS Environment Consultants

TBT Bioaccumulation

Tissue

Service Request: K9807071
Date Collected: 10/10/98
Datc Recceived: 10/13/98

1522/020597p

070715VG IG2 - 4 11/19/9%

Butyltins

Sample Name EVS-NEP-TBT-14

Lab Code- K9807071-049

Test Notes
I Prep Analysis Dilution Date Date

Analyte Method Method MRL Factor Extracted Analyzed
I Tr-n-butyltin Method Butyltins-GC 2 1 11/10/98 11/14/98
l Approved By. P Date lL({ 1 / 9

T

Units  ug/Kg (ppb)

Basis Wet
Result
Result Notes
72

Data Vahdated-EPA Level |
Quality by Design

77 122475

I'ape No

00060



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-u-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Envitonment Consultants

TBT Bioaccumulation

Tissue

EVS-NEP-TBT-15
K9807071-050

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Service Request:
Date Collected:
Date Received:

Butyluns
Units
Basis
Dilution  Date Date
MRL Factor Extracted Analyzed Result
2 1 11/10/98 11/14/98 117

( ALE Date

1822/020597p

070718VG JG2 - S TN

Data Vahidated-EPA Level |
Quality by Design

TV 122/

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Page No

00061

-~

—



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name. EVS-NEP-TBT-17 Units  ug/Kg (ppb)
Lab Code K9807071-051 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/14/98 15

Dala Vahidated-EPA Level |
Quality by Design

2 12021/

Approved By lA'H' Date IQ (

1522/020597p

01071SVG IG2 - 6 11719798 Page No

00062



Client:
Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation

Tissue

Analytical Report

Service Request:
Date Collected:
Date Received:

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Pata Vahidated-1PA Tevel |
Quality by Design
/e

Butyluns

Sample Name EVS-NEP-TBT-18 Uniuts
Lab Code K9807071-052 Basis
Test Notes

Prep Analysis Dilution  Date Date
Analyte Mcthod Method MRL Factor Extracted Analyzed Result
Tri-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/14/98 101
Approved By (M Date (,l(/lal /G ¥

1822/020597p

070718VG IGR - 1 1171998

00063




Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-NEP-TBT-19
K9807071-053

Prep
Method

Method

Analysis
Method

Butyltins-GC

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins
Units  ug/Kg (ppb)
Basis Wet
Dilution  Date Date Result
MRL Factor Extracted Analyzed Result Notes
2 1 11/10/98  11/14/98 92

Data Vahdated-1:PA {evel i
Quality by Design

7 12/24/%

Approved By

1522/020597p

0707ISVG IGA - 2 11/19/9%

(/’ﬂ/( Date (4? L/G/V

Page No

00064



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-NEP-TBT-20
K9807071-054

Prep Analysis
Method Method
Method Butyltins-GC

Analytical Report

Service Request:
Date Collected:
Date Recceived:

Butyltins
Units
Basis:
Dilution  Date Date
MRL Factor Extracted Analyzed Result
2 1 11/10/98 11/14/98 70

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Data Vahdated-EPA Level |
Quality by Design

14

o Date u/l ﬁ/‘m/

1822/020597p

07071 SV IGY - VLITIR

1 1

1220 /58

Page No

00065



l COLUMBIA ANALYTICAL SERVICES, INC.

I Analytical Report
Client: EVS Environment Consultants Service Request: K9807071

I Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Butyltins

Sample Name. EVS-NEP-TBT-22 Units  ug/Kg (ppb)
Lab Code K9807071-055 Basis Wet

I Test Notes

l Prep Analysis Dilution  Date Date Result

© Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Tri-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/14/98 232

Data Vahdzilcd-l;l’/\ Level |
Quality by Design
T2 j2/2//5

Approved By (At Date ({ l// ? /‘i r

£822/020597

07071NVG JGR - 41 1/19/9% Page No,

00066

]



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environunent Consultants

TBT Bioaccumulation

Tissue

EVS-NEP-TBT-23
K9807071-056

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Butyltins

MRL

2

Service Request:
Date Collected:
Date Received:

Units
Basis

Date

Factor Extracted Analyzed Result

11/14/98 77

Data Validated-EDPA Level |
Qualuy by Design

T2 i12/25/5%

1822/020597)»

070718V G - 5 11/19/9%

Date U/_/ﬁ/ﬁ(f/

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Page No

00067

Fonek
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I COLUMBIA ANALYTICAL SERVICES, INC.
I. Analytical Report
Client: EVS Environment Consultants Service Request: K9807071
I Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins
Sample Name EVS-NEP-TBT-25 Units: ug/Kg (ppb)
oy Lab Code K9807071-057 Basis. Wet
l Test Notes
‘ Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/10/98  11/14/98 222

Data Vahdated-EPA level |
Qualuy by Design

7 /2 2//%

Approved By. Ind  Date. L \/IC\\/G(‘Y

1822020997

V707NV IGY - 0 EI19/9K Page No

00068



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report -
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98 -
Sample Matrix: Tissue Date Received: 10/13/98
—
Butyltins
Sample Name: EVS-NEP-TBT-26 Units: ug/Kg (ppb)
Lab Code K9807071-058 Basis: Wet —
Test Notes:
(o
Prep Analysis Dilution  Date Date Result :
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 I 11/10/98  11/14/98 56 -
o
fa—
s
Data Validated-EPA Level ™
Quality by Design
T2 12/2//%5
, ) </ 2173
Approved By (P Date: Lt \A {6« e
1522/020597p

07071SVG JGA - L 11/19/98



I COLUMBIA ANALYTICAL SERVICES, INC.
l Analytical Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyluns
Sample Name EVS-NEP-TBT1-27 Units  ug/Kg (ppb)
@ Lab Code K9807071-059 Basis Wet
l Test Notes
l Prep Analysis Dilution  Date Datc Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
l Tri-n-butylun Method Butyluns-GC 2 1 11/10/98  11/14/98 129
l Data Vahdated-1:PA Levet 1
Quality by Design
_ j w1225
' Approved By ' (St Date _ M\ (4 Lcl A
N
1522/020597p
l 0707ISVG 1G4 21171998 0 0;:7“



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

TBT Bioaccumulation

Tissue

EVS-NEP-TBT-28
K9807071-060

Prep
Method

Method

Analysis
Method

Butyluns-GC

Analytical Report

Butyltins

MRL

2

Service Request;
Date Collected:
Date Received:

Units
Basis

Date

Factor Extracted Analyzed Result

11/14/98 197

Data \"dhd;ncd-EPA Level |

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Qualiy by, Design

125

1822/020597p

070715VG JGA -3 11/19/98

{/x Dbate Le '/lﬁ‘/éla/
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l COLUMBIA ANALYTICAL SERVICES, INC.

l Analytical Report
Client: EVS Environment Consultants Service Request: KY807071
J Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Thissue Date Reccived: 10/13/98

Butyltins
Sample Name EVS-NEP-TBT-29 Unuts. ug/Kg (ppb)
Lab Code K9807071-061 Basis® Wet
' Test Notes
I Prep Analysis Dilution  Date Date Result
" Analyte Method Method MRL Factor Extracted Analyzed Result Notes
' Tri-n-butyltin Method Butyltins-GC 2 1 11/13/98  11/18/98 58
l Data Vahdated-EPA Level |
Quality by Design
l 12/2//%8
~ Approved By X Date Lt 7@! A /
I 1822/020597p \ \
0707t8VG 11 - 61 11/20/9% Page No



Client:
Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

Analytical Report

Service Request:
Date Collected:
Date Received:

K9807071
10/10/98
10/13/98

ug/Ke (ppb)
Wet

Result
Notes

Data Validated-t PA Level |
Quahitv by Design

7V [2/2//75

Butyltins

Sample Name EVS-NEP-TBT-30 Units
Lab Code K9807071-062 Basis
Test Notes.

Prep Analysis Dilution  Date Date
Analyte Mecthod Method MRL Factor Extracted Analyzed Result
Tn-n-butyltin Method Butyltins-GC 2 1 11/13/98  11/18/98 114
Approved By (e Date. { ‘ 20 /‘i v’

1822/020597p

070715VG IJ1 - 62 11/20/94

Page No

0073




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Datc Received: 10/13/98
Butyltins

Saniple Name EVS-NEP-TBT-31 Unuts. ug/Kg (ppb)
Lab Code K9807071-063 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Mecthod Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 ] 11/13/98  11/18/98 118

Data Vahdated-TFPA Level |
Qualiy by Design

T 228

Approved By L\ Date L [7/“ }61 Y
1522/020597p \ {
07071I8VG 1L - 63 11720 9% Page No

00074



Client:
Project:

Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants

Tissuc

EVS-NEP-TBT-32
K9807071-064

Prep
Method

Method

TBT Bioaccumulation

Analysis
Method

Butyltins-GC

Analytical Report

Butyltins
Dilution Date
MRL
2 1

ij\,\/ Date

11/13/98

Service Request:
Date Collected:
Date Received:

Units
Basis

Date

Factor Extracted Analyzed Result

11/18/98 66

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Data Vahidated-1:Pa Level |
Qualitv by Design

T 42/2//77

1822020597

Q7071SVG M1 - 64 11/720/9%

Wanlax

Page No

00075



Client:
Project:
Sample Matrix:

Sample Name-
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants

TBT Bioaccumulation

Tissue

EVS-NEP-TBT-34
K9807071-065

Prep Analysis
Method Method
Method Butyltins-GC

Service Request: K9807071
Date Collected: 10/10/98
Datc Received: 10/13/98

Butyltins
Dilution  Date Date
MRL Factor Extracted Analyzed
2 1 11/13/98 11/18/98

1822/020597p

D70718VG I - 65 11720198

Lona  Date lt(/zv/qr

Units  ug/Kg (ppb)

Basis Wet
Result
Result Notes
66

Data Vahidated-1:PA Level |
Qualuy by Design

17 12/ a/55

Page No

00076



Client:
Project:
Sample Matrix:

Sample Name.
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-NEP-TBT-36
K9807071-066

Prep
Method

Method

Analysis
Method

Butyltins-GC

Analytical Report

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins
Units. ug/Kg (ppb)
Basis Wet
Dilution  Date Date Result
MRL Factor Extracted Analyzed Result Notes
2 1 11/13/98 11/18/98 215

1§22/020597)

070715VG L 66 11:20/98

(A Dae zc/w/q)’

ata Vahdated-1PA Level |

Oualin by Destgn
7P 27

Page Na

00077
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-NEP-TBT-37 Units  ug/Kg (ppb)
Lab Code K9807071-067 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Mecthod MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin Method Butyltins-GC 2 1 11/13/98 11/18/98 359

Data Validated-FPA Level 1
Quality by Design

72 (2/34/5F

Approved By Ve Date U/”/N/

{

1822/020597p (

070718VG )12 - 67 11/20/9K 0 UT%



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K980707]
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name EVS-NEP-TBT-38 Units: ug/Kg (ppb)
Lab Code: K9807071-068 Basis Wet
Test Notes:

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/13/98  11/19/98 192

Data Vahidated-LPA Level
Quality by [Design

1P /75//75

Approved By L Date t , 23 / NP4

1822/020597p

07071SVG §J2 - 68 11/23/98 0 0 Gq‘g




Clicnt:
Project:

Sample Matrix:

Sample Name-
Lab Code
Test Notes

Analyte

Tri-n-butyltin

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation

Tissue

EVS-NEP-TBT42
K9807071-069

Prep
Mecthod

Method

Butyltins

Dilution Date
Factor Extracted

Analysis
Method MRL

Butyltins-GC 2 1 11/13/98

Service Request:
Date Collected:
Date Received:

Units
Basis

Date

Analyzed Result

11/19/98 90

Data \'}\hd:ncd—EP

K9807071
10/10/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

A Loveld

Qualin by Desigh ~
Y 120207

1522/020597p

07071SVG 112 - 69 117298

Date. ”Z)/J’
/ 7

000890



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K980707]
Project: TBT Bioaccumulation Date Collected: 8/26/98
Sample Matrix: Tissue Date Received: 10/13/98
Butyltins

Sample Name Repl-EVS-TBT-Nepthys Bkgd Units  ug/Kg (ppb)
Lab Code K9807071-070 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tr-n-butyltin Method Butyltins-GC 2 1 11/13/98  11/19/98 ND

Data Vahdated-1iPA Level |
Quality by Design
17 12/24%

Approved By Van Date { ‘/ .! 3/1J/

1522/020597p

07071SVG JJ2 - 70 1 1/23/98 OPkg lf




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 8/26/98
Sample Matrix: Tissue Date Reccived: 10/13/98
Butyltins

Sample Name Rep2-EVS-TBT-Nepthys Bkgd Units ug/Kg (ppb)
Lab Code- K9807071-071 Basis Wet
Test Notes

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butyltin Method Butyltins-GC 2 1 11/13/98  11/19/98 ND

Data Vahdated-EPA Level |
Quality hv I)eSl 'II
7 (7 /2//

Approved By Lot Date l_://u / 929

1522/020597p

07071SVG 1)2 - 71 11723/98 0 0 Ol’gcz



Client:
Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Analytical Report

Butyltins

Service Request:
Date Collected:
Date Received:

Data Vahidated-LPA Level !

K9807071
8/26/98
10/13/98

ug/Kg (ppb)
Wet

Result
Notes

Quality by Desigh

7

Sample Name: Rep3-EVS-TBT-Nepthys Bkgd Units.
Lab Code: K9807071-072 Basis
Test Notes

Prep Analysis Dilution  Date Date
Analyte Method Method MRL Factor Extracted Analyzed Result
Tri-n-butyltin Method Butyltins-GC 2 1 11/13/98  11/19/98 ND
Approved By: e Date: __ [t /, z/A{
1522/020597p

07071SVG 12 - T2 11/23/98

(2(A

009083



l SAMPLE CUSTODY RECORD  oste 10/13/8

M W EE U B == S aEm

/(?f/7ﬂ7/§v‘,
R oS

Pege

Ballelle

Pacific Northwest Division
Marine Sclences Laboratory

T

1529 West Sequim Bay Road
Sequim, Washington 98382

Project No.

Vi

Testing Paramaeters

Project Name =S —'—@-r Biihccum%m

. . 360
Project Manager .B.\LLG".’&ML___ Phone

Collection

B

Lab OA $

Address JQ,\/SO \J\\Q

Attention %&c\_c\;ﬂumgétm

Lab No. Sample No. Date Matrix Observations, Instructions
5 |Evo-Mac-TBTas| 10/ie/ 4D |Cluun Tasue

L

—v—" 2%

e, 21
28 Pl
29 a9

L~

50

30

F/

31

[ 7.2

52

34

26

37

38

43

EVS-NEP-TRT- 2

M)aMTSSuL

Sk o kifo fefor

~OUSSESIY NSNS DY VI ENNTBT

i——r— —_—|—— b |- |~ |- -4t~ |- |4+ F— }— |}~ |— }— }— ] No. of Containers

o N

L V| .
4/77 \ e Z [ - -
k748 (2 Y vl |
’R—Eﬁ Shd bz: _ IMJ/% 7N ed by: 0@ y D“\’. Total No. of Containers
Signatdre Olate Time ature —~Date Time

Printed Name

Company

Printed Name

Company

L. M(C,b\)a'.mv . Shipment Method:
Printed Name ’ rinted Name Special Requirements or Comments:
Company Company —
Relinquished by: Racaeived by: DISTRIBUTION:
Signature Date Time Signature Date Time 1. Prowide white and yellow copies to the

Laboratory

2. Return pink copy to Project file or to
project manager.

3. Laboratory to return signed white copy to

Batteile for projectél“g 12 1



SAMPLE CUSTODY RECORD  Dete JQMB Page D of

KGF0 20

7/
S%Battelle

Pacific Northwest Division
Marine Sciences Laboratory

-

1529 West Sequim Bay Road
Sequim, Washington 98382

Testing Parameters

%!

\5

Project No. @ [Lab
Project Name g,srm Blmmumulq+|‘m ‘g Address '
Project Manager MML_ Phongbo 8- é Attention L
Lab No. Sample No. Cog:i:on Matrix ;_‘é Observations, Instructions
47 1 EUS-Nep-To:14 | ofis/ag | oo | . t -
‘ > 4 Y7

3

NN AN NS BT Analys)

X 1
57/ | 17 i ‘ =
S2 18 | ‘
53 9 | 1
S 2p / ! -
S A | I '
j Ly

Y.

» IV
S b
57 aT a \ ',
0 8 | L
L/ 29 ~ \
—
(2 30 \
(3 3l |
(e 4 ] 34 1
DA / 34 ] ! -
L ¢ J BA |
! I 31 < \ -
(& l 18 4 -~ |
Jl ? J/ ﬁg \/ 7 ) L
2Oven) |45 ThT- Weptngs Biead | B/26/48 7 \
\ . M ~ ’ T \ /

1 / . |
:2?—'(%3 4/ / P \ym \ :
Relintyis by: R ed by; Ll Total No. of Containers '

2 O[3t 3 : |
lznaAUJo‘ lp\ Date Time 1§nature \Date Time < Mothod m
. 1&pJo Y tpment Method: .
Printed Name ! Printed Nac?{] Special Requiraments or Comments:
M5 L AL. > -
Company Company
Relinquished by: Received by: DISTRIBUTION:
Signature Date Time Signature Date Time 1. t;z‘;‘g;ov:yh'm and yellow copies to the ..,
2. Return pink copy to Project file or to
Printed Name Printed Name project manager.
3. Laboratory to return signed white copy (o
Company Company Battelle for propechguhst ?2
L7871 gl

AN enAn ann inT Ay




COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report:

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 8/26/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: 12/7/98

Date Analyzed: 12/8/98

Lipids
Bligh & Dyer
Units: Percent (%)
As Received Basis
Sample Name Lab Code Result
Repl-EVS-TBT-Macoma Bkgd K9807071-001 0.77
Rep2-EVS-TBT-Macoma Bkgd K9807071-002 0.81
Rep3-EVS-TBT-Macoma Bkgd K9807071-003 0.75
Rep4-EVS-TBT-Macoma Bkgd K9807071-004 0.77
RepS-EVS-TBT-Macoma Bkgd K9807071-005 0.77
EVS-Mac-TBT-2 K9807071-006 0.65
EVS-Mac-TBT-3 K9807071-007 0.55
EVS-Mac-TBT-4 K9807071-008 0.61
EVS-Mac-TBT-5 K9807071-009 062
EVS-Mac-TBT-7 K9807071-010 0.60
EVS-Mac-TBT-8 K9807071-011 076
EVS-Mac-TBT-9 K9807071-012 0.81
EVS-Mac-TBT-10 K9807071-013 0.67
EVS-Mac-TBT-11 K9807071-014 0.72
EVS-Mac-TBT-12 K9807071-015 0.41
EVS-Mac-TBT-13 K9807071-016 071
EVS-Mac-TBT-14 K9807071-017 1.12
EVS-Mac-TBT-15 K9807071-018 0.70
EVS-Mac-TBT-17 K9807071-019 0.68
EVS-Mac-TBT-18 K9807071-020 066
EVS-Mac-TBT-19 K9807071-021 068
EVS-Mac-TBT-20 K9807071-022 061
Data Vahidated-EPA Level |
Qualiry by Design
w /Z/J/'/ﬁ/
. ;

Approved By. ARt Date. [7/{"'( ')‘\ ¥ 0 0 (i 3

1A/102094
07071SVG PJ2 - TSobds 12/9/93

Page No



Client:
Project:
Sample Matrix:

Sample Name

EVS-Mac-TBT-22
EVS-Mac-TBT-23
EVS-Mac-TBT-25
EVS-Mac-TBT-26
EVS-Mac-TBT-27
EVS-Mac-TBT-28
EVS-Mac-TBT-29
EVS-Mac-TBT-30
EVS-Mac-TBT-31
EVS-Mac-TBT-32
EVS-Mac-TBT-34
EVS-Mac-TBT-36
EVS-Mac-TBT-37
EVS-Mac-TBT-38
EVS-Mac-TBT-42
EVS-NEP-TBT-2
EVS-NEP-TBT-3
EVS-NEP-TBT-4
EVS-NEP-TBT-5
EVS-NEP-TBT-7
EVS-NEP-TBT-8
EVS-NEP-TBT-9

Approved By.

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Analytical Report

Lipids
Bligh & Dyer
Units Percent (%)
As Received Basis

Lab Code

K9807071-023
K9807071-024
K9807071-025
K9807071-026
K9807071-027
K9807071-028
K9807071-029
K9807071-030
K9807071-031
K9807071-032
K9807071-033
K9807071-034
K9807071-035
K9807071-036
K9807071-037
K9807071-038
K9807071-039
K9807071-040
K9807071-041
K9807071-042
K9807071-043
K9807071-044

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Result

0.54
0.72
0.68
0.65
0.44
0.52
0.72
0.69
0.66
073
071
067
0.68
0.81
0.55
1.09
0.85
094
107
115
115
1.16

K9807071
10/10/98
10/13/98
12/7/98
12/8/98

Data Vahdated-1:PA Level |

Lot~ Date lﬁ‘\ ?0)\‘/

Quality by Design

D /2 E

G0N 4

1A/102094

07071SVG )3 - TSolds 12/9/98

Page No



Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Samplc Matrix: Tissue

Sample Name

EVS-NEP-TBT-10
EVS-NEP-TBT-11
EVS-NEP-TBT-12
EVS-NEP-TBT-13
EVS-NEP-TBT-14
EVS-NEP-TBT-15
EVS-NEP-TBT-17
EVS-NEP-TBT-18
EVS-NEP-TBT-19
EVS-NEP-TBT-20
EVS-NEP-TBT-22
EVS-NEP-TBT-23
EVS-NEP-TBT-25
EVS-NEP-TBT-26
EVS-NEP-TBT-27
EVS-NEP-TBT-28
EVS-NEP-TBT-29
EVS-NEP-TBT-30
EVS-NEP-TBT-31
EVS-NEP-TBT-32
EVS-NEP-TBT-34
EVS-NEP-TBT-36

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Lipids
Bligh & Dyer

Units' Percent (%)
As Received Basis

Lab Code

K9807071-045
K9807071-046
K9807071-047
K9807071-048
K9807071-049
K9807071-050
K9807071-051
K9807071-052
K9807071-053
K9807071-054
K9807071-055
K9807071-056
K9807071-057
K9807071-058
K9807071-059
K9807071-060
K9807071-061
K9807071-062
K9807071-063
K9807071-064
K9807071-065
K9807071-066

1A/102094

07071SVG PJ4 - TSolids 12/9/98

Service Request:
Date Collected:
Date Reccived:
Date Extracted:
Date Analyzed:

Result

113
129
237
1.15
1.13
1 40
bi2
1.07
106
102
098
127
112
114
1.27
118
083
1.14
071
070
070
095

Lesy  Date p’!« !w

K9807071
10/10/98
10/13/98
12/7/98
12/8/98

Data Validated-EPA Level |

Qualiy by Design
275

neteb

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Sample Name

EVS-NEP-TBT-37
EVS-NEP-TBT-38
EVS-NEP-TBT-42
Rep2-EVS-TBT-Nepthys Bkgd

Approved By.

Analytical Report

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Lipids
Bligh & Dyer
Units: Percent (%)
As Received Basis
Lab Code Result
K9807071-067 087
K9807071-068 1.06
K9807071-069 1.03
K9807071-071 1.24

Data Validated-LPA Level | :
Quality by Design

1A/102094
07071SVG PJ$ - TSobds 12/9/98

s~ Date: l])lcx )SY

K9807071
10/10/98
10/13/98
12/7/98
12/8/98

-~

TV /2[5

0G0

Page No




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request:
Project: TBT Bioaccumulation Date Collected:
Sample Matrix: Tissue Date Received:
Date Extracted:
Date Analyzed:
Duplicate Summary
Lipids
Bligh & Dyer
Units: Percent (%)
As Received Basis
Sample Name:  Repl-EVS-TBT-Macoma Bkgd
Lab Code: K9807071-001DUP
Duplicate
Sample Sample
Analyte Result Result Average
Lipids 0.77 0.68 0.72

K9807071
8/26/98
10/13/98
12/7/98
12/8/98

Relative
Percent
Difference

12

Data Validated-LPA Level |
Quality by Deszgn

70 12/2//%

Approved By (ﬁ(\& Date z# é[ét 00 . 7
DUP1§/102194 o

07071SVG PJ2 - dup 12/9/98

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 8/26/98
Sample Matrix: Tissue Date Received: 10/13/98
Date Extracted: 12/7/98
Date Analyzed: 12/8/98
Duplicate Summary
Lipids
Bligh & Dyer
Unats. Percent (%)
As Received Basis
Sample Name: EVS-Mac-TBT-9
Lab Code. K980707-012DUP
Duplicate Relative
Sample Sample Percent
Analyte Result Result Average Difference
Lipids 081 0.76 0785 6
Data Valhidated-EPA Jevel |
Quality by Design
70 12207
Approved By (ot Date: / 7//{/5! Go. 8
DUPIS/102194 7

0707ISVG PJ2 - dup (2) 12/9/98

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Date Extracted: 12/7/98
Date Analyzed: 12/8/98
Duplicate Summary
Lipids
Bligh & Dyer

Units: Percent (%)

As Recerved Basis
Sample Name. EVS-Mac-TBT-22
Lab Code: K9807071-023DUP

Duplicate Relative
Sample Sample Percent
Analyte Result Result Average Difference
Lipids 054 0.60 0.57 11
Data Validated-EPA Level |
Quality by Design
y/
77 1 212/ %
Approved By: (' Ad__ Dae __ [ &/ﬁ'/ﬁ ¥ GO 9

DUP18/102194 / /

07071SVG PJ3 - dup 12/9/98

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

K9807071
10/10/98
10/13/98
12/7/98
12/8/98

Relative
Percent
Difference

Pata validated-1:PA Level |

Client: EVS Environment Consultants Service Request:
Project: TBT Bioaccumulation Date Collected:
Sample Matrix: Tissue Date Received:

Date Extracted:

Date Analyzed:

Duplicate Summary
Lipids
Bligh & Dyer
Units Percent (%)
As Recerved Basis
Sample Name.  EVS-Mac-TBT-31
Lab Code: K9807071-031DUP
Duplicate
Sample Sample

Analyte Result Result Average
Lipids 066 0.67 0 665
Approved By (A’\J’
DUP1§/102194

07071SVG PJ3 - dup (2) 12/9/98

Quality by Desigt

4 2/2/) %

oae __ ofoft GOU10

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98
Datc Extracted: 12/7/98
Date Analyzed: 12/8/98
Duplicate Summary
Lipids
Bhigh & Dyer .

Units: Percent (%)

As Received Basis
Sample Name. EVS-NEP-TBT-10
Lab Code- K9807071-045DUP

Duplicate Relative
Sample Sample Percent
Analyte Result Result Average Difference
Lipids 1.13 1.19 116 5
Data Vahdated-1:PA Leve] |
Quality by De.\/gn
7V 12/2//5¢
i

Approved By (At Date /)/ﬁ / 7Y 60n11
DUP18/102194 / /

07071SVG PJ4 - dup 12/9/98

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Duplicate Summary
Lipids
Bligh & Dyer
Units Percent (%)
As Received Basis

Sample Name  EVS-NEP-TBT-15

Lab Code: K9807071-050DUP
Duplicate Relative
Sample Sample Percent
Analyte Result Result Average Difference
Lipids 140 1.13 1.265 21

Data Vahidated-IEPA Level |
Quality by Design

78 2/2//59

Approved By: O‘N_ Date- (‘)/q/q = G Qh 1 2
rr-

DUP}§/102194
07071SVG PJ4 - dup (2) 12/9/98 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Sample Name: EVS-NEP-TBT-38
Lab Code: K9807071-068DUP

Analyte

Lipids

Approved By

QA/QC Report
Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Duplicate Summary
Lipids
Bligh & Dyer
Units: Percent (%)
As Received Basis
Duplicate
Sample Sample
Result Result Average
1.06 0.95 1.005

K9807071
10/10/98
10/13/98
12/7/98
12/8/98

Relative
Percent
Difference

11

Data Vahdated-EPA Level 1
Quality by Design

72 (227

60013

DUP1§/102194
07071SVG PJS - dup 12/9/98

(Aot Date: 12;/&/{_,_)/

Page No
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J. Vivieros, EVS Environmental Consultants
Quality By Design WSOU TBT Study Data Validation
5y estg Sampling Dates: July 15-28, 1998
Page 1
Table of Contents

This data validation report consists of the following stand alone sections, each of which is
formatted to follow Functional Guidelines but which also include subsections discussing QBD
contacts with the laboratory, other comments, and a summary table of data qualifiers.
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J. Vivieros, EVS Environmental Consultants

! i ) ) WSOU TBT Study Data Validation
Quality By Design Sampling Dates: July 15-28, 1998

Page 2

A. Introduction

Laboratory Sciences, Inc., d.b.a. Quality by Design, has combleted an EPA Level II Data
Validation on the submitted data packages in accordance with QBD Proposal No. 118 and EVS
Purchase Order No. 97716.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "“Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses"”, as revised, December, 1994, and
“Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound”,
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

By the laboratory prior to receipt by the reviewer;

Because of laboratory deviation from the designated method;

Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

Call o e

The data set consists of seven data packages with a total of 1,206 pages from Columbia
Analytical Services, Inc. in Kelso, Washington and contains data for the samples shown in Table
1.

Table 1: Sample Identification and Analysis

Sample Identification Laboratory Identification TOC DOC TBT
TBT-01-S K9804715-001 X X
TBT-02-S K9804715-002 X X
TBT-35-S K9804715-003 X X
TBT-03-S K9804715-004 X X
TBT-04-S K9804715-005 X X
TBT-05-S K9804715-006 X X
TBT-06-S K9804715-007 X X
TBT-07-S K9804715-008 X X
TBT-36-S K9804715-009 X X
TBT-07-FB K9804715-010 X
TBT-07-CB K9804715-011 X




![ Quality By Design

J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation
Sampling Dates: July 15-28, 1998

Page 3
Sample [dentification Laboratory Identification TOC DOC TBT
TBT-08-S K9804715-012 X X
TBT-09-S K9804715-013 X X
TBT-01-PD K9804760-001 X
98626 K9804760-002 X
TBT-02-PT K9804760-003 X
TBT-36-PD K9804760-004 X
TBT-35-PD K9804760-005 X
TBT-35-PD K9804760-005 X
TBT-08-PT K9804760-006 X
TBT-02-PD K9804760-007 X
TBT-08-PD K9804760-008 X
TBT-35-PT K9804760-009 X
TBT-01-PT K9804760-010 X
TBT-36-PT K9804760-011 X
TBT-03-PD K9804760-012 X
TBT-05-PD K9804760-013 X
TBT-04-PD K9804760-014 X
TBT-05-PT K9804760-015 X
TBT-04-PT K9804760-016 X
TBT-03-PT K9804760-017 X
TBT-06-PT K9804760-018 X
TBT-06-PD K9804760-019 X
TBT-07-PT K9804760-020 X
TBT-07-PD K9804760-021 X
TBT-09-PT K9804760-022 X
TBT-09-PD K9804760-023 X
TBT-10-PT K9804760-024 X
TBT-10-PD K9804760-025 X
TBT-10-S K9804761-001 X
TBT-11-S K9804761-002 X X




J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation
Sampling Dates: July 15-28, 1998

ﬂ Quality By Design

Page 4
Sample Identification Laboratory Identification TOC DOC TBT

TBT-12-S K9804761-003 X X
TBT-13-S K9804761-004 X X
TBT-14-S K9804761-005 X X
i TBT-37-S K9804761-006 X X
TBT-15-S K9804761-007 X X
TBT-16-S K9804761-008 X X
I TBT-17-S K9804761-009 X X
. TBT-18-S K9804761-010 X X
' TBT-19-S K9804761-011 X X
TBT-20-S K9804761-012 X X
I TBT-32-S K9804795- 012 X X
. TBT-21-S © K9804795-001 X X
l TBT-22-S K9804795-002 X X
TBT-23-S K9804795-003 X X
l TBT-24-S K9804795-004 X X
- TBT-25-S K9804795-005 X X
TBT-25-CB K9804795-006 X X
l TBT-26-S K9804795-007 X X
_ TBT-27-S K9804795-008 X X
I, TBT-28-S K9804795-009 X X
TBT-38-S K9804795-010 X X
I TBT-34-S K9804795-011 X X
TBT-31-S K9804795-013 X X
l TBT-33-S K9804795-014 X X
TBT-29-S K9804795-015 X X
TBT-30-S K9804795-016 X X
I’I TBT-11-PT K9804815-001 X
TBT-11-PD K9804815-002 X
l TBT-12-PT K9804815-003 X
TBT-12-PD K9804815-004 X

LK
v i
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J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation
Sampling Dates: July 15-28, 1998

Page 5

Sample Identification Laboratory Identification TOC DOC TBT
TBT-13-PT K9804815-005 X
TBT-13-PD K9804815-006 "X
TBT-14-PT K9804815-007 X
TBT-14-PD K9804815-008 X
TBT-37-PT K9804815-009 X
TBT-37-PD K9804815-010 X
TBT-21-PT K9804815-023 X
TBT-21-PD K9804815-024 X
TBT-22-PT K9804815-025 X
TBT-22-PD K9804815-026 X
TBT-23-PT K9804815-027 X
TBT-23-PD K9804815-028 X
TBT-24-PT K9804815-029 X
TBT-24-PD K9804815-030 X
TBT-25-PT K9804815-031 X
TBT-25-PD K9804815-032 X
TBT-26-PT K9804815-033 X
TBT-26-PD K9804815-034 X
TBT-27-PT K9804815-035 X
TBT-27-PD K9804815-036 X
TBT-28-PT K9804815-037 X
TBT-28-PD K9804815-038 X
TBT-34-PT K9804815-039 X
TBT-34-PD K9804815-040 X
TBT-32-PT K9804815-041 X
TBT-32-PD K9804815-042 X
TBT-31-PT K9804815-043 X
TBT-31-PD K9804815-044 X
TBT-33-PT K9804815-045 X
TBT-33-PD K9804815-046 X
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| J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation
Sampling Dates: July 15-28, 1998

Sample Identification Laboratory Identification TOC DOC TBT
TBT-29-PT K9804815-047 X
TBT-29-PD K9804815-048 X
TBT-30-PT K9804815-049 X
TBT-31)-PD K9804815-050 X
TBT-33-PT K9804815-051 X
TBT-38-PD K9804815-052 X
TBT-LCS-PT K9804815-053 X
TBT-LCS-PD K9804815-054 X
TBT-01-TOC K9804937-001 X
TBT-01-DOC K9804937-002 X
TBT-02-TOC K9804937-003 X
TBT-02-DOC K9804937-004 X
TBT-03-TOC K9804937-005 X
TBT-03-DOC K9804937-006 X
TBT-04-TOC K9804937-007 X
TBT-04-DOC K9804937-008
TBT-05-DOC K9804937-009
TBT-05-TOC K9804937-010
TBT-06-TOC K9804937-011
TBT-06-DOC K9804937-012 X
TBT-07-TOC K9804937-013 X
TBT-07-DOC K9804937-014 X
TBT-08-TOC K9804937-015 X
TBT-08-DOC K9804937-016 X
TBT-09-TOC K9804937-017 X
TBT-09-DOC K9804937-018 X
TBT-10-TOC K9804937-019 X
TBT-10-DOC K9804937-020 X
TBT-11-TOC K9804937-021 X
TBT-11-DOC K9804937-022 X

Page 6
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J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation

Sampling Dates: July 15-28, 1998

Sample Identification Laboratory Identification TOC DOC TBT
TBT-12-TOC K9804937-023 X
TBT-12-DOC K9804937-024 X
TBT-13-TOC K9804937-025 X
TBT-13-DOC K9804937-026 X
TBT-14-TOC . K9804937-027 X
TBT-14-DOC K9804937-028 X
TBT-15-TOC K9804937-029 X
TBT-15-DOC K9804937-030 X
TBT-16-TOC K9804937-031 X
TBT-16-DOC K9804937-032 X
TBT-17-TOC K9804937-033 X
TBT-17-DOC K9804937-034 X
TBT-18-TOC K9804937-035 X
TBT-18-DOC K9804937-036 X
TBT-19-TOC K9804937-037 X
TBT-19-DOC K9804937-038 X
TBT-20-TOC K9804937-039 X
TBT-20-DOC K9804937-040 X
TBT-21-TOC K9804937-041 X
TBT-21-DOC K9804937-042 X
TBT-22-TOC K9804937-043 X
TBT-22-DOC K9804937-044 X
TBT-23-TOC K9804937-045 X
TBT-23-DOC K9804937-046 X
TBT-24-TOC K9804937-047 X
TBT-24-DOC K9804937-048 X
TBT-25-TOC K9804937-049 X
TBT-25-DOC K9804937-050 X
TBT-26-TOC K9804937-051 X
TBT-26-DOC K9804937-052 X

Page 7
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J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation
Sampling Dates: July 15-28, 1998

Sample Identification Laboratory Identification TOC DOC TBT
TBT-27-TOC K9804937-053 X
TBT-27-DOC K9804937-054 X
TBT-28-TOC K9804937-055 X
TBT-28-DOC K9804937-056 X
TBT-29-TOC K9804937-057 X
TBT-29-DOC K9804937-058 X
TBT-30-TOC K9804937-059 X
TBT-30-DOC K9804937-060 X
TBT-31-TOC K9804937-061 X
TBT-31-DOC K9804937-062 X
TBT-32-TOC K9804937-063 X
TBT-32-DOC K9804937-064 X
TBT-33-TOC K9804937-065 X
TBT-33-DOC K9804937-066 X
TBT-34-TOC K9804937-067 X
TBT-34-DOC K9804937-068 X
TBT-35-TOC K9804937-069 X
TBT-35-DOC K9804937-070 X
TBT-36-TOC K9804937-071 X
TBT-36-DOC K9804937-072 X
TBT-37-TOC K9804937-073 X
TBT-37-DOC K9804937-074 X
TBT-38-TOC K9804937-075 X
TBT-38-DOC K9804937-076
Method Blank Filtered K9804937-077 X
Method Blank K9804937-078 X
Unfiltered
TBT-15-PT-RE K9805084-001 X
TBT-15-PD-RE K9805084-002 X
TBT-16-PT-RE K9805084-003 X
TBT-16-PD-RE K9805084-004 X

Page 8
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Quality By Design WSOU TBT Study Data Validation
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Page 9
Sample Identification Laboratory Identification TOC DoC TBT
TBT-17-PT-RE K9805084-005 X
TBT-17-PD-RE K9805084-006 X
TBT-18-PD-RE K9805084-007 X
TBT-18-PT-RE K9805084-008 X
TBT-19-PT-RE K9805084-009 X
TBT-19-PD-RE K9805084-010 X
TBT-20-PT-RE K9805084-011 X
TBT-20-PD-RE K9805084-012 X
TBT-12-PT-RE K9805084-013 X
TBT-12-PD-RE K9805084-014 X
Key:

TOC =  Total Organic Carbon

DOC =  Dissolved Organic Carbon

TBT =  Tributyltin

Each data set includes an analytical data package for each sample, copies of the completed chain-
of-custody forms, and a Quality Control (QC) Data Package. The analytical data package
includes analytical results, blank sample results, both laboratory and client sample
identifications, appropriate dates but not times, method reporting limits, method references, the
laboratory's name and address, and the client's services manager's signature. The custody forms
include the receipt of the sample but not he laboratory's internal tracking. The QC Data Package
includes a tabular listing of the laboratory's sample identification, spiking concentrations,
recoveries, percentage calculations, and acceptance windows.

Raw data was provided which includes chromatograms, instrument print-outs, injection logs,
digestion/preparation logs, and standard logs.
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B.  Chain-of-Custody and Sample Recéipt

The analytical plan and data packages were reviewed and compared against the Chain-of-
Custody and other data. Except as noted below, no data is missing from the packages and no
errors were found.

Discussion:  Several anomalies were noted with regards to the Chain-of-Custody, but were
resolved after contact with Columbia Analytical Services (CAS). The items listed
below were not resolved.

» CAS Service Request No. K9804760 had the following anomalies:

The temperature of the cooler at the time of receipt ranged from 0.8° to 1.5°C
which is below the acceptance criteria of 4°+2°C.

There is no release time shown when Rosa Environmental and Geotechnical
Laboratory, LLC (REGL) relinquished the samples to Columbia Analytical
Services (CAS).

The temperature of the cooler at the time of receipt was 0.5°C which is below
the acceptance criteria of 4°+2°C.

» CAS Service Request No. K9804761 had the following anomalies:
There is no time of sample receipt listed on the Chain-of-Custody.
Samples No. TBT-19-S and TBT-20-S were not relinquished by EVS.

» CAS Service Request No. K9804815 had the following anomalies:
The temperature of the coolers for samples received on July 21, 1998, at the
time of receipt, ranged from —0.1°C to 1.1°C which is below the acceptance
criteria of 4°+2°C.

Samples were received at temperatures below the acceptance criteria of 4°+2°C.

It is in the professional opinion of the reviewer that the lower temperatures do not
impact the quality of the analysis and no data qualifier flags are recommended.
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Samples No. TBT-15-PT through TBT-20-PT and TBT-15-PD through TBT-20
PD were logged in under one Service Request Number but the extracts were lost.
Sample re-extracts were submitted under another Service Request Number and
results were reported under the new Service Request Number.
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C. Review of Tributyl Tin

Krone, et. al., 1988

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of-
custody and other data. No data is missing and no errors were found.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

Discussion: The continuing calibration verification (CCV) associated with Samples Nos.
TBT-01-S, TBT-02-S, TBT-35-S, TBT-03-S, TBT-04-S, TBT-05-S, TBT-06-S
and TBT-06-S MS was calculated using an average response factor whereas the
sample concentration was calculated using linear regression. No data flags are
recommended since the CCV calculated using linear regression falls within
acceptance criteria.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion:  Surrogates were out of criteria in the blank associated with the data. No data flags
are recommended because the surrogates were acceptable in the samples.
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The laboratory calculated the surrogate Tripentyltin two different ways with no
apparent pattern. One way was using the same calculation process used in
determining the sample concentration (linear regression). On other samples, the
laboratory used a "one-point” recalculation based on the daily continuing
calibration verification (response factor). While this is an unacceptable practice,
no data flags are recommended because in calculating the surrogate concentration
using linear regression, the surrogate recoveries are within acceptance criteria.

5. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples TCL Compound Affected | Type of Deviation Flag
TBT-35-PD Tributyltin MSD 0.15]
TBT-34-PT Tributyltin MSD 0.197
TBT-32-PT Tributyltin MSD 0.35]J
Discussion:  Tributyltin was out of criteria for both accuracy and precision for the MS/MSD

pair. Samples No. TBT-35-PD, TBT-34-PT and TBT-32-PT have been flagged as
“J” for estimated.

Matrix spike and matrix spike duplicate recoveries were out of criteria for
samples associated with Sample No. TBT-06-S matrix spike due to high
concentrations of analytes in the original sample. Since all other QC checks are
in criteria, no data qualifier flags are recommended.

6. Field Duplicates

No field duplicates were identified with this group of samples.

-~
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7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material. :

8. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards or external
standardization. Reporting limits have been correctly adjusted for dilutions and extraction
amounts.

Associated Samples TCL Compound Affected Type of Deviation Flag

TBT-10-S Butyltin Calculation Error 8

Discussion: A calculation error was found in determining the final result. The corrected value
is listed in the summary table and on the laboratory final report form. The
laboratory has been requested to reissue a revised report directly to EVS.

The laboratory utilized two different methods to quantitate Tributyltin. One set of
sample results were calculated using a linear regression and another set of sample
results were calculated using a response factor. No data flags are recommended
since both methods are acceptable and both data sets were in criteria.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.
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10. Laboratory Contact

The QBD project manager faxed Lynda Huckestein at CAS Laboratory during the data
validation process so that the QBD project manager could request information regarding sample
receipt and laboratory quality control limits. This fax and response is appended to this validation
report.

11. Other Comments

The laboratory's use of different equations in determining concentration indicates that the
procedure has not been standardized at the laboratory. Although none of the calculations made
the results "better," the inconsistency lends an appearance of "picking and choosing" and casts
doubts on the laboratories quality policies.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.

X
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D. Review of Total and Dissolved Organic Carbon

EPA Method 415.1
1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of-
custody and other data. Except as noted below, no data is missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion:  There were several changes in raw data made without initial and dates.

The quality control page associated with Samples No. TBT-01-TOC through
TBT-38-TOC and TBT-01-DOC through TBT-38-DOC was missing the
Continuing Calibration Verification — 7 and Continuing Calibration Blank -7
results. The laboratory has been contacted to revise and reissue the page directly
to EVS.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates
No field duplicates were identified with this group of samples.
7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found

8. Laboratory Contact

The QBD project manager taxed Lynda Huckestein at CAS Laboratory during the data validation
process so that the QBD project manager could request that the missing CCV and CCB data be
added to the quality control report and the revision sent directly to EVS. A copy of the fax is
appended to this validation report.

9. Other Comments

None.

L
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10. Data Use and Overall Assessment

The data is acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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Data Qualifier Definitions
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Data Qualifier Definitions

The analyte was analyzed for but not detected above the numerical quantitation limit.

The analyte was analyzed for and was positively identified, but the associated numerical
value is an estimated quantity. EPA Region X describes the data as able to be seriously
considered for decision-making and useable for many purposes.

In EPA Region X, a subscript may be appended to the "J" that indicates which of the
following control criteria were not met:

1 Blank contamination

2 Calibration range exceeded
3 Holding times not met

4 Other QC outside of criteria

The analyte was analyzed for but was not detected above the reporting level, but the
reporting level is an estimated level.

The data are unusable for all purposes. The analyte was analyzed for, but the target
analyte may or may not be present.

The analysis indicates presumptive evidence of the presence of the analyte.

The analysis indicates presumptive evidence of the presence of the analyte, but the
numerical value is an estimated quantity.

In EPA Region X, a subscript may be appended to the "NJ" that indicates wtuch of the
following control criteria were not met:

1  DDT/Endrin breakdown evident

2 Interference from other sample components

3 Non-Target Compound List (TCL) compounds: Confirmation is necessary using
specific methodology to accurately determine the concentration and identity of
the detected compounds.

4 A confirmation analysis was missing or quality control criteria were not met for
the confirmation analysis.
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Inorganics

U = The analyte was analyzed for but not detected above the numerical quantitation limit.
The numerical value may be either a detection limit or a quantitation limit.

J = The analyte was analyzed for and was positively identified, but the associated numerical
value is an estimated quantity. EPA Region X describes the data as able to be seriously
considered for decision making and useable for many purposes.

In EPA Region X, a subscript may be appended to the "J" that indicates which of the
following control criteria were not met:

1 Blank contamination

2 Calibration range exceeded

3 Holding times not met

4  Other QC outside of criteria

UJ = The analyte was anatyzed for but was not detected above the reporting level, but the
reporting level is an estimated level.

R = The data are unusable for all purposes. The analyte was analyzed for, but the target

analyte may or may not be present.
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Data Qualification Summary
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Data Qualification Summary

EVS Environmental Consultants
Project: WSOU TBT Study
Type of Samples: Sediments and Porewater
Dates of Sampling: July 15-28, 1998

Associated Samples TCL Compound Affected | Type of Deviation Flag
TBT-35-PD Tributyltin MSD 0.15J
TBT-34-PT Tributyltin MSD 0.19J)
TBT-32-PT Tributyltin MSD 0357

TBT-10-S Butyltin Calculation Error 8
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A. Introduction

Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level I Data
Validation on the submitted data packages in accordance with Purchase Order No. P97733.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses"”, as revised, December, 1994; and
“Recommended Quality Assurance and Quality Control Guidelines for the Collection of
Environmental Data in Puget Sound,” April 1997, or using criteria listed in the method
referenced. Data may be qualified for any of several reasons:

By the laboratory prior to receipt by the reviewer;

Because of laboratory deviation from the designated method;

Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

.

The data set consists of two data packages, from Columbia Analytical Services, Inc. in Kelso,
Washington and from Rosa Environmental and Geotechnical Laboratory in Seattle, Washington
and contain data for the samples shown in Table 1.

Each data set includes an analytical data package for each sample, copies of the completed chain-
of-custody forms, and a Quality Control (QC) Data Package. The analytical data package
includes analytical results, blank sample results, both laboratory and client sample
identifications, appropriate dates but not times, method reporting limits, method references, the
laboratory's name and address, and the client's services manager's signature. The custody forms
include the receipt of the sample but not he laboratory's internal tracking. The QC Data Package
includes a tabular listing of the laboratory's sample identification, spiking concentrations,
recoveries, percentage calculations, and acceptance windows.

Raw data was provided which includes chromatograms, instrument print-outs, injection logs,
digestion/preparation logs, and standard logs.
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Table 1: Sample Identification and Analysis

Sample Laboratory TBT Total Percent Percent
Identification Identification Solids Lipids Lipids *
EVS-TBT-MAC K9807071-1 X X X X
Bkgdrep 1

EVS-TBT-MAC K9807071-2 X X X X
Bkgd rep 2

EVS-TBT-MAC K9807071-3 X X X X
Bkgd rep 3

EVS-TBT-MAC K9807071-4 X X X X
Bkgd rep 4

EVS-TBT-MAC K9807071-5 X X X X
Bkgd rep 5

EVS-MAC-TBT-2 K9807071-6

EVS-MAC-TBT-3 K9807071-7

EVS-MAC-TBT-4 K9807071-8

EVS-MAC-TBT-5 K9807071-9

EVS-MAC-TBT-7

K9807071-10

EVS-MAC-TBT-8

K9807071-11

EVS-MAC-TBT-9

K9807071-12

EVS-MAC-TBT-10

K9807071-13

EVS-MAC-TBT-11

K9807071-14

EVS-MAC-TBT-12

K9807071-15

EVS-MAC-TBT-13

K9807071-16

EVS-MAC-TBT-14

K9807071-17

EVS-MAC-TBT-15

K9807071-18

EVS-MAC-TBT-17

K9807071-19

EVS-MAC-TBT-18

K9807071-20

EVS-MAC-TBT-19

K9807071-21

EVS-MAC-TBT-20

K9807071-22

EVS-MAC-TBT-22

K9807071-23

EVS-MAC-TBT-23

K9807071-24

EVS-MAC-TBT-25

K9807071-25

EVS-MAC-TBT-26

K9807071-26
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Sample Laboratory TBT Total Percent Percent
Identification Identification Solids Lipids Lipids *
EVS-MAC-TBT-27 | K9807071-27 X X X

EVS-MAC-TBT-28

K9807071-28

EVS-MAC-TBT-29

K9807071-29

EVS-MAC-TBT-30

K9807071-30

EVS-MAC-TBT-31

K9807071-31

EVS-MAC-TBT-32

K9807071-32

EVS-MAC-TBT-34

K9807071-33

EVS-MAC-TBT-36

K9807071-34

EVS-MAC-TBT-37

K9807071-35

EVS-MAC-TBT-38

K9807071-36

EVS-MAC-TBT-42

K9807071-37

EVS-NEP-TBT-2 K9807071-38
EVS-NEP-TBT-3 K9807071-39
EVS-NEP-TBT-4 K9807071-40
EVS-NEP-TBT-S K9807071-41
EVS-NEP-TBT-7 K9807071-42

EVS-NEP-TBT-8

K9807071-43

EVS-NEP-TBT-9 K9807071-44
EVS-NEP-TBT-10 | K9807071-45
EVS-NEP-TBT-11 K9807071-46
EVS-NEP-TBT-12 | K9807071-47

EVS-NEP-TBT-13

K9807071-48

EVS-NEP-TBT-14

K9807071-49

EVS-NEP-TBT-15

K9807071-50

EVS-NEP-TBT-17

K9807071-51

EVS-NEP-TBT-18

K9807071-52

EVS-NEP-TBT-19

K9807071-53

EVS-NEP-TBT-20

K9807071-54

EVS-NEP-TBT-22

K9807071-55

EVS-NEP-TBT-23

K9807071-56

EVS-NEP-TBT-25

K9807071-57
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Sample Laboratory TBT Total Percent Percent
Identification Identification Solids Lipids Lipids *
EVS-NEP-TBT-26 | K9807071-58 X X X X
EVS-NEP-TBT-27 | K9807071-59 X X X
EVS-NEP-TBT-28 | K9807071-60 X X X X
EVS-NEP-TBT-29 | K9807071-61 X X X X
EVS-NEP-TBT-30 | K9807071-62 X X X X
EVS-NEP-TBT-31 | K9807071-63 X X X X
EVS-NEP-TBT-32 | K9807071-64 X X X X
EVS-NEP-TBT-34 | K9807071-65 X X X X
EVS-NEP-TBT-36 | K9807071-66 X X X X
EVS-NEP-TBT-37 | K9807071-67 X X X X
EVS-NEP-TBT-38 | K9807071-68 X X X X
EVS-NEP-TBT-42 | K9807071-69 X X X X
EVS-TBT-Nepthys | K9807071-70 X X X X
Bkgd rep 1
EVS-TBT-Nepthys | K9807071-71 X X X X
Bkgd rep 2
EVS-TBT-Nepthys | K9807071-72 X X X
Bkgd rep 3
EVS-TBT-Nepthys | K9807071-73 X X X X
Bkgd rep 4
EVS-TBT-Nepthys | K9807071-74 X X X
Bkgd rep 5
Key:
TBT Tributyltin

non

Reanalysis by method of Bligh and Dyer
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B. Review of Tributyl Tin by Gas Chromatography
Method Krone

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of-
custody and other data. Except as noted below, no data is missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion:

The chain-of-custody (COC) had a gap between October 12, 1998 at 1400 and
October 13, 1998 at 1030, during which time the samples were shipped to
Columbia Analytical Services (CAS). CAS was contacted and requested to
provide a copy of the waybill and/or the waybill tracer number. CAS responded
verbally that this information had not been retained. No data qualifiers are
recommended because the laboratory’s cooler receipt form states that a cooler
was received on October 13 and opened, and that the contents were in good
condition.

The final two samples, Rep 4- and Rep 5-EVS-TBT-Nepthys-Bkgd were not
received from Battelle Laboratory.  These samples were prepared by
homogenizing Rep 1-, Rep 2- and Rep 3-EVS-TBT-Nepthys-Bkgd and then
preparing five aliquots. The sample preparation log states that this was done at
the request of the client, but no communication logs or change order
documentation was provided. All results were non-detect. The reviewer does not
recommend any data qualifier flags, but if performing a statistical analysis, the
data user should consider that the background population size was three.

Supporting data for the bioaccumulation phase of the study (e.g., conductivity,
pH, ammonia) was not provided for review.

The raw data package was incomplete and each extraction/analysis batch was
formatted differently. For example:

> Some, but not all, instrumental sequence logs were provided with the injection
logs.

C.\My Documents\winword\QBD\DATAVAL\EVS\EVS_151 doc
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> All of the extraction logs were provided at the beginning of the package but
copies were also inserted into various parts of the data.

» An initial calibration data set was missing from the package but was faxed to
the reviewer by the laboratory. A copy is attached to this report.

» Some reports utilized two significant figures and some three. Section 9
(Quantitation) identifies samples for which the report was changed to reflect
the consistent use of significant figures.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RSD) greater than
that allowed by the method.

Discussion:  The closing continuing calibration check for the target compound Tri-n-butyltin
on November 14, 1998 had a percent difference greater than the acceptance
criteria. The laboratory’s case narrative stated that the low recovery was due to
the sample immediately prior to the CCV and that no corrective action was
performed. Since this sample was not a project sample, this statement could not
be verified or denied. However, because all other quality control checks
(MS/MSD, LCS, surrogate) were acceptable, no data qualifier flags are
recommended.

The laboratory analyzed a pair of CCVs every ten samples but reported only one.
Although in reviewing the raw data all CCVs were acceptable, this gives the
appearance of picking and choosing results for acceptable quality control.

The confirmatory column was calibrated using only a single point calibration. No
data qualifier flags are recommended because all results were confirmed
qualitatively by retention time and quantitated within +40% of the primary
column. All quantitative results were reported from the primary column.

3. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.
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Discussion:  The method blank for the November 5, 1998 extraction was analyzed at a ten-fold
dilution, but no documentation was provided to explain the elevated reporting
limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory criteria.

Discussion: ~ Surrogates were out of criteria in a blank, an MSD, and a LCS. No data flags are
recommended because the surrogates were acceptable in the samples.

5. Laboratory Control Standards and Blank Spikes

Laboratory Control Standards were analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or QAPP criteria.

6. Matrix Spike/Matrix Spike Duplicates

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or QAPP criteria.

Discussion:  Two of four matrix spike and matrix spike duplicate pairs were out of criteria due
to high concentrations of analytes in the original sample. Since all other QC

checks (surrogate, LCS and the other MS/MSD pairs) are in criteria, no data
qualifier flags are recommended.

7. Field Duplicates

Background replicates were identified and all were non-detects.
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8. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times, peak identification, and
second column confirmation of the referenced method.

9. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using external standardization. Reporting limits have been
correctly adjusted for dilutions and extraction amounts. The reporting limits meet requirements
of the contract.

Associated Samples Analyte Affected Type of Deviation Flag
EVS-MAC-TBT-4 Tri-n-butyltin Significant Figures 376
[EVS-MAC-TBT-22 Tri-n-butyltin Transcription Error 307
EVS-MAC-TBT-36 Tri-n-butyltin Transcription Error 253
IEVS-NEP-TBT-4 Tri-n-butyltin Significant Figures 384
Discussion:  Several samples contained target analytes which were quantitated at levels greater

than the highest standard. These were diluted and the laboratory appropriately
reported only a single value for the analysis.

Transcription errors were found in determining the final result from the amount
extracted. Corrected values are listed in the summary table and on the laboratory
final report forms for Sample Nos. EVS-MAC-TBT-22 and -36.

Sample No. EVS-MAC-TBT-4 had been spilled in a laboratory accident during
processing. The remaining extract was analyzed and the sample was also re-
extracted. The results of both analyses were comparable. The laboratory reported
the results of the first extraction. The reviewer concurs that this is appropriate
because the surrogate recovery is higher and there are no signs of significant
contamination on the chromatogram.

The laboratory reported TBT results to either three significant figures or to the
decimal point. For example, the laboratory may have reported “129 pg/Kg” as
three significant figures. The laboratory also may have reported “8 pg/Kg” and
not “8.01 ug/Kg” by rounding to the decimal point. However, at higher values,
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the laboratory inconsistently reported both 2 and 3 significant figures. Samples
No. EVS-MAC-TBT-4 and EVS-NEP-TBT-4 have been revised from two to
three significant figures to maintain consistently in reporting.

10. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

11. Laboratory Contact

On November 30, 1998, the laboratory provided revised pages for the Duplicate Summaries for
Total Solids for EVS-MAC-TBT-15, -26, -37, and —38. Revised pages were also received for
the MS/MSD summary for Sample No. EVS-NEP-TBT-12 and the LCS associated with the
November 10, 1998 extraction batch. The original pages of these revisions have been inserted
into the data package and a copy is attached to the report.

The QBD project manager telephoned Lynda Huchestein at CAS during the data validation
process so that the QBD project manager could request chromatograms for the initial calibration
that was performed on September 17, 1998. This information was faxed to QBD on December
18 and 21.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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C. Review of Percent Moisture and Lipids Analyses of Tissues

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of-
custody and other data. No data is missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times and were preserved appropriately. There are no contractual
holding time criteria that have been brought to the attention of the reviewer.

Discussion:

The chain-of-custody (COC) had a gap between October 12, 1998 at 1400 and
October 13, 1998 at 1030, during which time the samples were shipped to
Columbia Analytical Services (CAS). CAS was contacted and requested to
provide a copy of the waybill and/or the waybill tracer number. CAS responded
verbally that this information had not been retained. No data qualifiers are
recommended because the laboratory’s cooler receipt form states that a cooler
was received on October 13 and opened, and that the contents were in good
condition.

The final two samples, Rep 4- and Rep 5-EVS-TBT-Nepthys-Bkgd were not
received from Battelle Laboratory.  These samples were prepared by
homogenizing Rep 1-, Rep 2- and Rep 3-EVS-TBT-Nepthys-Bkgd and then
preparing five aliquots. The sample preparation log states that this was done at

"the request of the client, but no communication logs or change order

documentation was provided. All results were non-detect. The reviewer does not
recommend any data qualifier flags, but if performing a statistical analysis, the
data user should consider that the background population size was three.

The percent lipids results were questioned and the test was redone by the method
of Bligh and Dyer. Results were comparable. Both sets of results were validated
and included in this report.

2. Initial and Continuing Calibration

Not applicable. These are gravimetric tests.
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3. Blanks and Checks for Contamination

Method blank analyses were performed at the frequencies required in the referenced method and
either no target analytes were detected or levels were used as a correction factor.

4, Laboratory Control Sample (LCS) Analysis

Two Laboratory Control Standards were analyzed for the analysis of percent lipids by Bligh and
Dyer and the percent recovery was within laboratory criteria. No LCS was analyzed for Total
Solids or the original gravimetric Percent Lipids analysis.

S. Duplicate Sample Analysis

Duplicates were analyzed as required by the referenced methods and all relative percent
differences were within laboratory or QAPP criteria.

6. Matrix Spike Analysis
No matrix spikes (MS) were analyzed.
7. Sample Result Verification

The final reports were reviewed and compared against raw data and logs to check anomalies,
data reduction/calculations, transcription, and dilutions. No errors in accuracy were found.

8. Field Replicates

No field replicates were identified with this group of samples, however, an evaluation of the
background samples was performed by calculating the percent relative standard deviation of each
set of 3-5 samples.
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% RSD % RSD
Macombs Nepthys
Total Solids 1.9 1.5
Percent Lipids (gravimetric) 101 15.5
Percent Lipids (Bligh & Dyer) 2.8 No dup available

9. Laboratory Contact

There was no direct verbal or written communication with the laboratory during the validation of
this section. Conversations, faxes, and e-mail were exchanged between EVS and QBD and
between EVS and the laboratory regarding the analysis of lipids. Copies of these faxes and e-
mail are attached to this report.

10. Other Comments
None.
11. Data Use and Overall Assessment

The data is acceptable for use. The analyses were generally within the requirements of the

referenced method and no discrepancies were observed between raw data and reported data
results.
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D. Data Qualifier Definitions

The analyte was analyzed for but not detected above the numerical quantitation limit.

The analyte was analyzed for and was positively identified, but the associated numerical
value is an estimated quantity. EPA Region X describes the data as able to be seriously
considered for decision-making and useable for many purposes.

In EPA Region X, a subscript may be appended to the "J" that indicates which of the
following control criteria were not met:

1 Blank contamination

2 Calibration range exceeded
3 Holding times not met

4  Other QC outside of criteria

The analyte was analyzed for but was not detected above the reporting level, but the
reporting level is an estimated level.

The data are unusable for all purposes. The analyte was analyzed for, but the target
analyte may or may not be present.

The analysis indicates presumptive evidence of the presence of the analyte.

The analysis indicates presumptive evidence of the presence of the analyte, but the
numerical value is an estimated quantity.

In EPA Region X, a subscript may be appended to the "NJ" that indicates which of the
following control criteria were not met:

I DDT/Endrin breakdown evident
2 Interference from other sample components
3 Non-Target Compound List (TCL) compounds: Confirmation is necessary using

specific methodology to accurately determine the concentration and identity of
the detected compounds.

4 A confirmation analysis was missing or quality control criteria were not met for
the confirmation analysis.

C WMy Documents\winword\QBD\DATAVAL\EVS\EVS _151 doc



' J. Vivieros, EVS Environmental Consultants
ﬂ WSOU TBT Study Data Validation
Quality By Design

Inorganics

U

Ul

Sampling Date: October 10, 1998
Page 15

The analyte was analyzed for but not detected above the numerical quantitation limit.
The numerical value may be either a detection limit or a quantitation limit.

The analyte was analyzed for and was positively identified, but the associated numerical

value is an estimated quantity. EPA Region X describes the data as able to be seriously
considered for decision making and useable for many purposes.

In EPA Region X, a subscript may be appended to the "J" that m_d_xca—te_s_whxch of the o
following control criteria were not met:

Blank contamination
Calibration range exceeded
Holding times not met
Other QC outside of criteria

F -~ FU N S I

The analyte was analyzed for but was not detected above the reporting level, but the
reporting level is an estimated level.

The data are unusable for all purposes. The analyte was analyzed for, but the target
analyte may or may not be present.
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E. Data Qualification Summary
EVS Environmental Consultants
Project: WSOU TBT Study
Type of Samples: Tissues
Dates of Sampling: October 10, 1998

Associated Samples Analyte Affected Type of Deviation Flag
EVS-MAC-TBT-4 Tri-n-butyltin Significant Figures 376
EVS-MAC-TBT-22 Tri-n-butyltin Transcription Error 307
EVS-MAC-TBT-36 Tri-n-butyltin Transcription Error 253
EVS-NEP-TBT-4 Tri-n-butyltin Significant Figures 384
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EVS CONSULTANTS
PROJECT #: 2/203-15.2

SEDIMENT GRAB FIELD LOG

WATERWAY SEDIMENT
OPERABLE UNIT
TBT STUDY

SAMPLING DATES: 7///2/?5) To: 7//7/13
I



% ENVIRONMENT
CONSULTANTS
- Date: 7/15 72 Station:

/BT-0|

e _TBT Stady NV

Target Coordinates Start time 0 702.

Stop time

vare  Ovtreast, M. je

Crew __ﬂ[ . é””, 54‘1/ Toa sy ZZZ /Z/gj) é'&g é;g&gﬁ

Comments:

Grab No: " Bottom depth: ﬂ 2 0 E 7‘-’ Penetration depth: Time:

02

Total Sulfides Sample: Y @Jcle one 3‘/. r A GPS Coordinates:
Sediment type: Sediment color:  [Sediment odor: .~~~ Comments:
cobble D.O. none HaS

gravel sligh eum

sand @ blag Other:

siit clay brown strong
wood chips brown surface overwhelming

grit

paint chips

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one GPS Coordinates:

Sediment type: J| Sediment color: {Sediment odor: Comments:
cobble D.O. none HoS
gravel gray slight Petroleum
sand C M F black moderate Other:
silt clay brown strong
wood chips brown surface overwhelming
sandblast grit
paint chl
Grab !o: B:t?déth: Penetration depth: / Time:
Total Sulfides Sample: Y N (circlpOne GPS Coordinates: /
Sedi‘wnt type: Sedimen}'éslor: ISediment odor: Comments:
;.;y none HpS
grave y slight Petroleum
sand F black moderate Other:
slit clay brown strong
wood chips brown surface overwhelming
sandblast grit
paint chips

Recorded by: 4‘\ /
/



@ ENVIRONMENT
= CONSULTANTS

- _ Date: 7/ISAL Station: /B7-0C2
Survey m / —,&4‘04/ Area . Méiﬁ
Target Coordinates d Start time OqSS
Stop time

Ourca s’

Weather

Crew 526 ,61 /

Comments:

Grab No: ' Bottom depth: L{ i- 2- Penetration depth: E! i Time:
Total Sulfides Sample: Y @lrcle one GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:

cobble D.O. ., HgS)

gravel ( slight > ™ Petroleum

sand CMF  Nlagkd b moderate Other:

sll brown strong

wood chips brown surface overwhelming

sandblast grit

paint chips

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color:  |Sediment®6dor: Comments:

cobble D.O. S

gravel [ gray ,:ight troleum

sand CM F black moderate er:

silt clay brown / strong

wood chjps brown surface’ overwhelming /

sandblgist grit / /

paint ghips Z j

Grabj No: / Bottom depth: Penetratlo ep! Time:
TotalSulfides Sampfé: Y N (circle one / ; Coordinate 7
Sedl)nent type: / Sediment cofor: {Sediment o’qér: omments:

cobbi D.O.

gravel gray

sand CMF black

silt clay brown

wood chips brown surface

sandblast grit

paint chips

Recorded by:

-\




: . - N 0 ~ g

-l

% ENVIRONMENT
CONSULTANTS
- Date:

7,//5/61{( Station: ]

RT—qs

Area l Wl a/d-/ﬂw

Survey WY TRT _C/u.ly

7
Target Coordinates Start time J (o] “{5
Stop time
Weather Co fC &S -
Crew Sg [} ? A |
Comments:
Grab No: , Bottom depth: Penetration depth: ‘Q '/ Time:
Total Sulfides Sample: Y N (clrcle one) GPS Coordinates:
Sediment type: Sediment color: lSedlment odor: Comments: 3
cobble | DO none —HS >
grgvel gray W Petroleum a/é% 0—7[\ 6 L\g/ 5
sand CM F black moderate Other:
e |
vood chips brown surface <overwhelming
sandblast grit J /,'J . A,u'a
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates? \
Sediment type: Sediment color: |Sediment odor: Comments:
cobble “| po. none HaS
gravel gray slight Petroleum
sand C M black moderate Other:
silt clay brown strong
wood chi brown surface overwhelming
sandblagt grit —
paint chips
Grab/No: Boﬂ*’n depth: Peftratlon depth: Time: \ r
Totaf Sulfides Sample: Y N (circle ohe GPS Coordinates: \
Secfment fype: Sediment color: \ ISediment odor: / Comments: N
o D.O. '
gravel gray
CMF black e/
silf clay brown -
chips brown surface
blast grit
nt chips

Recorded by:




@ ENVIRONMENT
== CONSULTANTS
- Date: Zﬁj!ﬁg station: TRT-0O Y
Survey T67 S\LJL-y aea _ (N, (A fnsoy
Target Coordinates / Start time | "/"{
Stop time

Weather

O preost

Crew S¢€ et‘ \

Comments:

Grab No: ] Bottom depth: €y’ Penetration depth: |£ ” Time: {| Y
Total Sulfides Sample: Y N (clrcle one GPS Coordinates:

Sediment type: Sediment color:  |Sediment odor: Comments:

cobble D.O. (m?ue HoS

gravel ¢! | gy slight Petroleum

@C@ (s @ moderate Other:

sn@ >  brown strong

wood chips brown surface overwhelming

sandblast grit 6“\@.0 A

paint chips

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one GPS Coordinates:

Sediment type: Mmem color:  {Sediment odor: Comments:

cobble D.O. \ none HpS

gravel gray slight Petroleum

sand CM F black rate Other:

silt clay brown str

wood chips brown surface overwhelrhi

sandblast grit

paint chips e

Grab No: ' Bottom depth: ~~__ Pénetration depth:, Time:
Total Sutfides Sample: Y N (circle one . Fﬁg:rdlnates:

Sediment type: Sediment color: |Sediment.ofor: Comm ({,\

cobble D.0. nong-~ HoS '\\

gravel gray fight Patroleum "

sand CM F black moderate Other: TN

sitt clay b}// strong AW .

wood chips brown ce overwhelming ~
sandblast grit

paint chips ) ~ <

w

Recorded by:

7

)

I



- W,

Date: Station: Zéz-af
oy DO TBT Shudy ' 8. Cheks oy

% ENVIRONMENT
4—&: CONSULTANTS / /
1//)) 9¢

7

Target Coordinates Start time l ?/QS

Weather Q)QL& 4 . rﬁl\/\
Crew _&;‘_ _e%

Comments:

Stop time

N

7 7
Grab No: ! Bottom depth: {Ql Penetration depth: / 0 / Time:

Total Sutfides Sample: Y N (circle one GPS Coordinates: v
Sediment l'ype.‘*l Sediment color:  |Sediment odor: Comments:
cobble v oo <;mry HoS
gravel “. | gray ight Petroleum
sand CMF | ‘::? moderate Other:
e |
ood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: ?\N (clrcle one) GPS Coordinates:
Sediment type: SedimM color: |Sediment odor: Comments:
cobble D.. \ none H2S
gravel gray ight Petroleum
sad CMF black Other:
silt clay brown /
wood chips brown surface overwhelming
sandblast grit P .
paint chips . s <
Grab No: Bottom depth: " / \, Penetratl depth: Time:
Total Sulfides Sample: Y N (circleone) 7 ‘ GPS Coordinates:
Sediment type: Sediment color: /fedlmem odor: Comments:
cobble D.O. none HoS -
gravel gray slight Petroleum
sand CM F black moderate Other: :
siit clay brown strong
wood chips brown surface overwhelming
sandblast grit
paint chips

Recorded by: {Z,/ H



ENVIRONMENT
CONSULTANTS

[ e

-

Survey WUV TAT

Date: 7/[}/?8

Station: TﬁT-OG
L, (»).\ferm,v

Area
V4
Target Coordinates Start time I 3 SO
Stop time
Weather G) " [Ce~ l.
Crew é‘e. 0 0\:1“: (/
Comments:
Grab No: { Bottom depth: Penetration depth: Time: } 55 (&)
Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color: |Sediment odor: Comments:
cobble D.O. none HoS A [ éo
AALO
gravel gra ,ﬂvght/ Petroleum /7,0 foxr: Z
sand CMF black moderate en / “A A,_.
oot on L &
slit clay b strong -P M 10 05
wood chips su Lovarghel z é / é e
i gl ﬁe \C . s‘“"’ P ut
g

paint — Lam 'Ef'-l'l A oblec a
Grab No: — Bottom depth: Penetratlon{iepth: / Jl’lme: , 5
Total Sulfides Sampfe: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color: |Sediment odor: Comments: ’
cobble D.O. none HaS A /ox 67 #a_. ot 9
omyel TPALEN i s

Black/ moderate Other: J /

= 05¢ ()cmldm -
silt€la bfown fL!. A P

Ips brown surface ovarwhelmmg ¢ ‘SL‘ ( Ay b e (:/"_
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth:— Time:
Total Sulfides SampleX\Y N (circle one) GPS Gordinates: N\
Sedlrﬁent type: Sedbqent color: iment odor: Cc/:m/ments:
co/bble D.O. none HoS K
gravel gray slight Petroleum |,
fand C M F black moderate Other:  /
silt clay brown strong .
wood chips brown surface overwhelming /
sandblast grit
palnt chips \\‘__/
L

Recorded by:

-7,

D

L



__\

- -' -' - _ Q

[ e

S

ENVIRONMENT

CONSULTANTS

Date: 7

[isfaz

Station: TF)T-'07

sy (OO TRT %A,

Target Coordinates

‘Area " {/JI [_l3

(0.( WM

Starttime —2="77l/ li'( iﬁ

Stop time
Weather a/t( (2 Sf
Crew 5 te (e S {
\ J
~ Comments:
77
Grab No: Bottom depth: Penetration depth: ‘1 Time:
Total Sulfides Sample: Y N (circle one| GPS Coordinates:
Sediment type: Sediment color: diment odor: Comments:
cobble D.O. @ HoS
gravel @ Petroleum
sand-CG M F black moderate Other:
brown strong
wood chips brown surface overwhelming
sandblast grit
paint chips
Grgb No: Bottom depth: Penetration depth: Time:
To&ﬁylﬁdes Sample: Y N (circle one) GPS Coordinates:
SedlmeM: Sediment color: {Sediment odor: Comments:
cobble po. hone HoS
gravel gra slight Petroleum
sand C M F ;\ moderate Other:
siit clay brown N strong
wood chips brown surface rwhelming
sandblast grit
paint chips
Grab No: Bottom depth: . fietration depth: Time:
Total Sulfides Sample: Y N (circle one) ~ GPS Coordinates:
Sediment type: Sediment color: |Sediment odqr/ omments:
cobble D.0. none -~ HpS
gravel gray ,slig( Petroleum
sand C M F black / moderate Cther:
slit clay brown - strong
wood chips _ |_bown surface overwhelming
sandblast grit
paint chips

Recorded by:

v

/



@ ENVIRONMENT
= CONSULTANTS

Date: 7//5/?8

Station: (B7-08

sy (50U TBT Shaly,

Target Coordinates

Weather d\)g&«&

we . Ctobeuiny
Start time J S 3 5
Stop time

Crew 4; (‘k) (
Comments: POCL-—‘\h—vJ.JV S @ AOW 2
T\ N
Grab No: [ Bottom depth: Penetration depth: 18 “ Time: ’ S _)5
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color: |Sediment odor: Comments:
cobble D.O.
gravel gray
Sayr
hrown
wood chips brown surface overwhelming
sandblast grit
paint chips sheen
4
Grab No: 7 Bottom depth: Penetration depth: t ( Time: [S
Total Sulfides Sample: Y N (clrcle one) GPS Coordinates:
Sediment type: Sediment color: ediment odor: ... . Comments:
rone AT
(ﬁ“ Petroleum
moderats Other:
strong
brown surface overwhelming
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (clrcle one) GPS Coordinates:™
Sediment type:}Sediment color: _|Sediment odor: Comménts:
D.R. none HoS ] e
gray slight Petroleum .
black moderate Other. .~
brown strong e
brown surfa overwhelming -~
/ -
S~

Recorded by:

~




% ENVIRONMENT
4‘% CONSULTANTS

Date: 7//3/%? Station:jéT——OC].
suvey _AOOU TeT S“"-«‘\d“/ Area (aJ wq+¢( oAy

Target Coordinates Start time LC? S_S i

Stop time

Weather O Ul CC&S“

.N .

Tk aE o= e

Crew SLL pean G ’
vd
Comments:
Grab No: I Bottom depth: Penetration depth: Time: / =) S S
Total Sulfides San;ple: Y N (circle one GPS Coordinates:
Sediment type: Sediment color: |Sediment odor: Comments:
cobble D.O. nong HoS
oD 5 (Pt
@ C g@ moderate r
t clay brown strong
wood chips brown surface overwhelming
sandblast grit 5&( o4
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordin teﬁ\
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.O. none HoS
gravel gray slight Petroleum
sand CMF black moderate Other. /
silt clay brown strong /
wood chips brown surface overwhelming |
sandblast grit '_/"' \
paint chips |
Grab No: Bottom dipth: Penetration depth: \  Time:
Total Sulfides Sample: Y N (circle one / GPS Coordinates: \
Sediment type: Sediment color: Sejﬂment odor: /" Comments: "\
cobble D.0. \
gravel gray \\
sand C M F black ™
siit clay brown
wood chips brown surface
sandblast grit
palnt chips
T

Recorded by: 4

\
\\




topd NI movasn 4 UL

7//6 /(fg station: TI1-/()
A Wik,

Start time G 8 4”0 !

@ ENVIRONMENT
e CONSULTANTS

Survey VVSOU /PBT ’WQ

Target Coordinates

Date:

Area

Stop time
Weather e 5 657 ¢
Comments:
56.0 fpmiiw . _
Grab No: ° | Bottom depth: %, i a Penetration depth: l Time: /? ( 4/0
Total Sulfides Sample: Y N (circle one GPS Coordinates: - A
Sediment type: Sediment color: ediment odor: Comments:
cobble 0.0. none HaoS
gravel @ slight Petroleum ?417/ M
sand C(W) F Black moderate Other:
silt clay brown strong
0od brown surface overwhelming

sarvdbilast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one GPS COOrdlnates
Sediment type: Sediment color: “NSediment odor: Comments:
cobble D.O. HaS
grave! | gray slight Petroleum
sasnd CMF J black modgrate Other:
silt clay brown str
wood chips brown surface overwhelming \
sandblastg / |
paint ch ," {
Grab Zl Bottom depth: \ Penetration f'iepth: Tlme:_\
Total Bulfides Sample: Y N (circle one) ; GPS Goordinates:
Sedi/nent type: Sediment color: [Sediment o\{or: Comments:

] D.O. nong HoS
grayel gray slight Petroleum A

CMF black modenate Other:
silf clay brown strong
chips brown surface overwhelming

sandblast grit
palnt chips

Recorded by:

/!

N 7

A

o



S W B N N @ T,
= - = a4

=

Survey

‘@ ENVIRONMENT
=¥ CONSULTANTS

WSou T’RT,H)S

Date: 7-/4-1f

Station: TRT— ”;S

.ty

Area

Target Coordinates

Start time J? ]0 v

Stop time
Waeather Cﬁw\\
Crew A / 0
[
Comments:
Grab No: 1 Bottom depth: SS’ l YLV Penetration depth: Time: 0 ? ) ‘C

Total Sutfides Sample: Y N (circle one GPS Coordinates:

Sediment type: Sediment color:  |Sediment odor: Comments:

cobble D.O. none HoS /m /m’{ .
gravel gray slight Petroleum / 0 ke J/A‘Q
sasnd CMF black moderate Other: ;

silt clay brown strong -

wood chips brown surface overwhelming /)17(1%/

sandblast grit

paint chips "

Grab No: :l Bottom depth: Penetration depth: 2 Time: OWQD
Total Sulfides Sample: Y N (circle one) GPS Coordinates:

Sediment type: Sediment color: Segpent odor: Comments:

cobble D.O. Y rone HoS / i é ~ ﬁo
gravel gray ) slight Petroleumn y /é‘/‘/—/ N ,2

sand C( F @ moderate Other. ‘%

sllt clay brown strong i

wood chips brown surface overwhelming

sandblast grit

paint chips

Grab No: Bottom depth: Penetration depth: Time:

Total Sulfides Sample: Y N-(circle one) GPS Cooydinates:

Sediment type: ] [ Sediment c‘&qr: diment odor: COrr;rré:::

cbbe -~ |Dpo. none HoS s

gravel ,/ gray slight Petroleum /

sand C/M F black moderate oter

slit clay brown \% - \

wood thips brown surface ovi Imln% AN
sandblast grit ’
paintichips

Recorded by:

Ny




M =vrone o Lo

ULT
-« / . -

Date: _7//4/ ¢¢ station: [ 7= |2-§
P 4 7
swey _AwSou_TET 444, we W Yk
Target Coordinates starttime __{) 74"Y
Stop time
Weather Y ,&A
Crew A b / 0
i V
Comments:
I

Grab No: _J.. Bottom depth: Penetration depth: 0 O Time:
Totdl Sulfides Sample: Y @(clrcle one - GPS Coordinates:
Sediment t;pe Sediment color:  |Sediment odor: Comments: / y; .
cobble 0. ;nry HoS
gravel gray ight Petroleum )‘
sand CMF black Other:
slit clay roWn
\g.;ﬂdﬂ}/ brown surface overwhelming f

ast grit AN
paint chips
Grab No: Bottom depth: Penetration depth: ZD V72 Time:
Total Sulfides Sample: Y@(clrcle one) GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.O. none HzS ’ s
gravel gray slight Petroleum
sand CM F black moderate Cther: /
silt clay brown strong
wood chips brown surface overwhelming
sandblast gri
[ panterips

L)

Grab No: V'S Bottom depth: Penetration depth: Time: / 0 d(r)/
Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.O. none HoS w 72{
gravel gray slight Petroleurn % /)w
sand CM F black moderate Other:
siit clay brown strong
wood chips brown surface overwhelming J‘ﬁ
sandblast grit { Q k/ », W "j
paint chips ¢ 4 g/

(Sl

4

M/ttf

Are A Sy {ANT)’H\ ,~

Recorded by:

pmm

IV:., J025 — /LV. - [hb
Mmmﬂ“’/ appray )0 18, pucdoge

%o Lunfl e

St




ENVIRONMENT
CONSULTANTS

o

-

7//[/4'? Statlon'IRJ [2-§

Date:

suvey _ W/ COU TETW W. m

h
\ — =

Target Coordinates Start time / 0 ?[) -
Stop time

Weather s

Crew W, E7% n// 0

T

Grab No: S Bottom depth: Penetration depth: _25&_ Time: _ZQES'
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color:  {Sediment odor: Comments:
cobble D.O.
gravel gra ‘: sllght ) » E 7 7 /
sand C M(F ng te
(Stay --
wood chips overwhelmlng
sandblast grit
~J-paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS COOrdinateV
Sediment type: Sediment color:  |Sediment odor: Comments;—~
cobble D.O. none HoS /
gravel gray slight Petroleum
sand C M F black moderate Othe /
silt clay brown strong
wood chips brown surface overwhel n(
sandblast grit /
paint chips
Grab No: / Bottom depth: Penetration depth: / Time:
Total Sulfides Sam le/Y N (clrcle one) GPS COOrdW
Sediment type./ Sediment color:  |Sediment odor: Comments:
cobblg. -~ D.O. P
gravel gray
sand CMF black
sitt clay brown
wood chips brown surface
sandblast grit
paint chips ,/

Recorded by:




@ ENVIRONMENT |
Date: Z"[&{(‘S‘ Station: ~I? .
— '
Survey WS 0 L( m Area ‘ /A1
T {
arget Coordinates Start time /)S— P
5
Stop time
Weather Q égﬂ ' AP
(o]
Crew AL o/ / 0
- ° . 0 - o)
Comments: - &m]:«/t L"L A&Mlz /{; o W’L/\L //I‘(I‘ﬁf/ﬁlum /‘-‘Mﬁ(l]ﬂ
' 7 6] T / i /
Il'_\
A
>

Grab No: 4_, Bottom depth: Penetration depth: ‘{5 Con, Time: z [ 2‘ 2

Total Sulfides Sample: Y @(clrcle one GPS Coordinates: =

Sediment type: Sediment color: ent odor: Comments:

D.O. { rore HoS / 3 [ M /vv
gravel /gay{ ight Petroleum 47\ 2 o
cCM @ {(btack, moderate Other: M d

sl brown strong ~ W
4 brown surface overwhelming —_

sandb(astgnt

paint chips

Grab No: Bottom depth: Penetration depth: ] ] 4’0 =

Total Sulfides Sample: Y (circle one) GPS Coordinates:

Sediment type: Sediment color: __|Sedjment odor: Comments: .

cobble D.O. nongj HoS Ve -

. (J 2 l e /j L ,{/uﬂf/c«/m ~

gravel gmi slight Petroleum 4

cCM ﬁ moderate Other: ~ A
lay brown strong N —_
chlps brown surfacey overwhelming

sandblast grit ——

palnt chips

: 1

Grab No: ~—" ™\, Bottom depth: Penetration depth: Time:

Total &Iﬂde;éample: YN ?b{rcle one) GPS Coordinates:

Sedtment,épe Sediment cb(or: ISediment odor: Comments: -
D.O. none HoS ‘
gray slight Petroleumn
black moderate Other:
brown strong _ -
brown surface overwhalming

—
» oy
.‘. ‘/
-
1, ~
f - /'
OZ‘Y S 14

Recorded by:

f



y .

- f 1 -
= B . '

% ENVIRONMENT
%’/ CONSULTANTS

Date: _'/-/{-1¢& Station: ! B [ )fk
o _ T
/ 7y
wwy _WSOI ] BT Wil woe W, Wil
Target Coordinates Start time 365
Stop time

Weather /’,&A AN
Crew pstr on |0 -

 Nopheds $

r‘"“ [~
Comments: A
4 / o ! I
Grab No: j _~__ Bottom depth: Penetration depth: 25. ™ Time: l :‘ ;JD
Total Sulfides Sample: YMclrcIe one GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.0. (_nay HoS
gravel slight Petroleum
sand C M ( bla moderate Other: v
@day brown strong ‘(},{'( ) 'B’ /\" (7
wood chips C Erown surface ) overwhelming 9 '\S)
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color: |sediment odor: Comments:
cobble D.O. HoS -
gravel gray slight Petroleum | e
sand C M F blatk modera Other: /
silt clay /brown strong , .
wood chips /] brown surface overwheln\ing i
sandblastgrit \
paint chips / \
! - \
Grab No: . Bottom depth: Penetration depth,' Time: |
Total Sulfides Sample: Y N (circle one GPS Coordihates: \
Sediment type: Sediment color: |Sediment odal‘( Commentsg: :
cobble D.0. none \ HoS /
gravel gray slight Petroleum
sand C M F black moderate Q@n ‘ !
slit qay brown strong ‘\ /
woof!l chips brown surface overwhelming \ /
ast grit ~—

pajnt chips

/

Recorded by:

b TET37-

| 520

Ay



% ENVIRONMENT
& CONSULIANES Date: 7’/ § ‘f’ F Station:IﬁT’l LC;
seey __ WSO U Tﬁg]*m{/ aen __ Wt Widimn,

Target Coordinates Start time I ?50 \}
Stop time
Oa G
Weather (,%_ it 0
Crew A 2x —g) ,] 0
Comments:

N rap—
Grab No: __IJ_ ~ Bottom depth: Penetration depth: o{o( QZE[ Time: z s; >: §
Total Sulfides Sample: Y @)(clrcle one GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.0. @ HoS Q
gravel ("] sli Petroleun
sadcM€ b moderate Other:
eifoiay J b strong
wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circleone) ——_ GPS Coordinates:
Sediment type: | Sediment color:”" |Sediment odag: Comments: s
cobble D.0. o none HzS /
gravel gray . slight etroleum /
sand CM F black moderate r
silt clay brown strong i
wood chips . brown surface overwhelming l ]
sandblastgrit ’ |
paint chips i
Grab No: . Bottom depth: | Penetration depth: Time: |
Totat Sulfides Sample: Y N (circle one) GPS Coordinates: ‘\
Sediment type: Sediment color:  |Sediment odor:;\ Comments: ) \
cobble D.O. none HbS /
gravel gray slight Pe“troleum !
sand CM F black moderate r
silt clay brown strong n
waod chips brown sutface overwhelming - 4
sandblast grit
pé]nt chips

Recorded by: p&ﬁ m

b




e

-

Survey

ENVIRONMENT
CONSULTANTS

pate:_/-/{-9E

WSou THET thd,

Target Coordinates

g

Station:m" /é.

Area w > W;hm

Start time J 4‘20

k G R uEEm @R =

Stop time
Weather YA ’ C sz
Crew neL / 0
- !
Comments:
-/
Grab No: bunl— Bottom depth: Penetration depth: Q,f z CAr Time:
Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color:  {Sediment odor: Comments:
cobble D.O. /rona) HpS {/
gravel qrag < slight Petroleum %"6 ~
sand C M ol moderato Other:
&Bclay strong
wood chips ( f)\:ww“n@ overwhelming
sandblast grit ]
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sutfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color;  |Sediment odor: Comments:
cobble D.O. none HoS
gravel gray slight Petroleum
sand C M F black moderate Other:
silt clay brown strong
wood chips brown surface ove ming
sandblast grit
paint chips /
Grab No: / Bottom depth: Penetration depth: / Time:
Total Sulfides Sample:/Y N (circle one) GPS Coordi !es/:
Sediment type: ~ | Sediment color: |Sediment odor: M
cobble D.O. none HoS
gravel gray slight
sand CM F black
silt clay brown
wood chips brown surface
sandblast grit i
paint chips . /

Recorded by: ﬂ&\g J’«/



% ENVIRONMENT m
s CONSULTANTS n o) U
Date: 7— /A -TH Station:T_)T’; [ /
/ { -
e N
Survey W O (2 A l i 3 | ,5 1,,1% Area Mach m
Target Coordinates Start time JL}'S:S' \ -
=
Stop time
7 O
Weather L /Q,@’L’L %3
—
Crew ht~ 1 ) ()
¥ T
Comments: =~
Grab No: Bottom depth: Penetration depth: :2,77 O, Time: ] S’ 0&
Total Sulfides Sample: Y N (circle one) GPS Coordinates: —
Sediment type: SedIment color: ediment odor: Comments: ’
cobble D.O. | ford HoS /{ _
gravel qL3 { slight Petroleum v# A l‘ ~_
CM rate Other: ?O ?/l |
silf clay brown strong
twood chips < surfa overwhelming
sandblast grit i
paint chips
Grab No: Bottom depth: Penetration depth: Time: —_—
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sedimentcolor: diment odor: Com
cobble D.0. \ none HaS , —
gravel gray " | stight Petroleum /
sand CMF /| black .| moderate Other: /
silt clay / brown 4| strong _
wood chips / brownsuface | overwhelming ll ™
sandblast gtit | , l
paint ch ! i i
Grab No: Bottom depth: Pgnetration depth: \ Time: -
Total Sulfides Sample: Y N (circle or:& | GPS Coordinates:
Sedﬂlent type: Sediment color: |Sediment odor: ,' Comments:
coblfe D.O. \none HoS / ~
grayel gray ight Petroleyim
CMF black erate Other. / i
sitf clay brown / T ~™
chips brown surface overwhglming /
blast grit S
t chips —
_(—\_
0 A
Recorded by: Q@”‘ m
yj (e




-

Survey

% ENVIRONMENT
=¥ CONSULTANTS

weson TRT

Date:

- J4-9¢

Station:

aroo M/.ds Aﬂdm

=&

Target Coordinates

Weather

Start time

1535

Stop time

chon KS°F

Crew A,lyj. jﬂ

Comments:
Z " -

Grab No: - Bottom depth: Penetration depth: & Cm  Time: 2 : i E
Total Sulfides Sample Y] @(clrcle one GPS Coordinates:

Sediment type: Sediment color:  |Segiment odor: Comments:

cobble D.O. ‘/ﬁ HpS

gravel ight Petroleum

sand C f ( lack, moderate Other:
&ipctay \ strong

wood chips surface overwhelming

sandblast grit

paint chips

Grab No: Bottom depth: Penetration depth: Time
Total Sulfides Sample: Y _N-{circte-oge) GPS Coordinates: -
Sediment type: ,édiment color: [Sediment odor: Comments: \
cobble /| oo. .&\.; HoS \
gravel ! ' gray slight Petroleum "
sand C M F/ black modérate Other:

silt clay brown strong ‘

wood chips brown surface overwhelmlng K

sandblast grit \

paint clilps \ i

Grab No: Bottom depth: 5 Penetration depth: Time:
Totdl Sulfides Sample: Y N (clrcle one, GPS Cqbrdinates:

SeéﬁmenMpe: Sediment color: |Sediment o\ior: Comments:

odbble D.O. none N\ HpS /

g"mvel gray slight Petroleum ,"I

dand CMF black moderate Other: S

.érllt clay brown strong » L

wood chips brown surface overwhelming -

sandblast grit

nf chips

Recorded by:

A4

4




%ENVIRONMENT de Shd LW’&”‘ 40 -

= CONSULTANTS Date: ’7"/5 ‘TQ Station: /IBT_‘ /q
 WSOU 7’/3?7% e W Wi

Target Coordinates Start time _Léoo

Stop time a
Weather C/ZWL Kgﬂ + ’\ —Art r—rxﬂl/hvdeI M Ned)
Crew Y ]0 I

4 -

Comments:

Grab No: ‘-L' Bottomdepth: _ = Penetration depth: 2 Z% Time: lé 15

Total Sulfides Sample: Y zﬁ(clrcle one) GPS Coordinates: ‘ —
Sediment type: Sediment color:  |Sediment odor: Comments: L

cobble D.O. 8 @) HoS 'k W /%J( Pors ¢
gravel gra sligh Petroleum M ,,/ D\ 34«1 p‘“ -
sand C @ F black moderate Other: '

clay b strong

wood chips brown surface overwhelming

sandblast grit ~
paint chips

Grab No: Q Bottom depth: Penetration depth: 26 C/F  Time: _Lé_&é —
Total Suffides Sample: Y (N‘) (circle one GPS Coordinates: '
Sediment type: Sediment color: |Sediment odor: Comments:

cobble D.0. ?) HgS R .
gravel @ ligh Petroleum J’ 1 L j
sand C@I F ( bla moderate Other: "5 1 rien
| clay brown strong

wood chips brown surface overwhelming ’“\
sandblast grit

paint chips

Grab No: Bottom depth: Penetration depth: Time: m
Total Sulfides Sample:-Y—-N_(circle one) " GPS Cogrdinates:

Sediment type: - | Sediment olor: iment odor: Coyments: b

cobble D.0. > none HoS : —
gravel gray * | slight Petroleum |/

sand CMF black fhoderate Other: / _

sitt clay brown strong // ) ™
wood chips brown surface overwheiming I )
sandblast grit

paint chips -

‘ Y Y |
b . ) -

Recorded by: (’% b % m




% ENVIRONMENT
% CONSULTANTS

7-7¢- P

Station: TﬁT‘ 20

Date:
Survey J/SGI)( TBT- Area i/mwl
Target Coordinates Start time ’ 7 l 0 u
Stop time
Weather C ﬂaﬁl\.) w-o F
Crew fos 4y )0
=

Comments:
Grab No: Bottom depth: Penetration deptie—""_____ Time: )72‘
Total Sulfides Sample: Y N (clrcle one GPS Coordinates: )
Sediment type: Sediment color:  |Sediment odor: Comments:
v — A Jrom
gravel gray slight Petroleum -
sand CMF black moderate Other: *
silt clay brown strong Q&TM i
wood chips brown surface overwhelming
sandblast grit
paint chips | .~
Grab No: !L Bottom depth: Penetration depth: 2'7 M Time: I F z a
Total Suffides Sample: Y N (circle one) GPS Coordinates: ;
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.0. oo HoS
gravel slight~” Petroleum o(jarﬁo{
sand C M & moderate Other: 7'(

clay strong %’L H T /}‘Mh‘(’ a
wood chips brown surface overwhelming W }LO
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Samp@Y Nrcle one) GP rditiates:
Sediment type: Sediment c)lor: diment odor: omments:
cobble D.O. \ none HoS
gravel / gray slight Petroleum’
sand/C M F black erate Other: - N\
silt clay brown AN
wood chips brown surface R
sahdblast grit
paint chips

t BT pwwr 1755

Recorded by:

MN¥.




@ ENVIRONMENT
> CONSULTANTS

/‘\’ f Ny
- Date: 71 (7 l['lb Station: TRT -072
Survey (A\) g O U T-&r é TVWON Area LW I/\J/\“DETMA)/\/\f
Target Coordinates : Start time o¥3|
Stop time

weather _ SUNNA (AEWD | CS°F, WD IO IIR Surof Covmn

crew  TIM WAMMRRMA sl STTPAAN WODE L, Pz DIBIAN S |
TON PETULLO

Comments:

Grab No: r Bottom depth: s 22 .9 M W‘q{enetratlon depth: \O ” Time: O? 31

Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color: diment odor: Comments:
cobble D.0. @ HoS
gravel gray slight Petroleum

¢ M) @ moderate Other:
siltxclay brown strong
wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: .-Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle 05\ GPS Coordinates:
Sediment type: Sediment color: SQ(ment odor: Comments: ) >
cobble D.O. none, HgS \
gravel gray slight"\.\ Petroleum
sand CM F black moderate Other:
silt clay ' brown strong |, \
wood chips brown surface overwhflming \l
sandblast grit \ {
paint chips’ \ \
Grab No: Bottom depth: l' Penetration depth: Time: \"_
Total Sulfides Sample: Y N (circle one) \ GPS Coordinates: A
Sediment type: Sediment color:  {Sediment b.dor: Comments: K
cobble D.O. none - HgS
gravel gray slight ‘' Petroleum /
sand CM F black moderate  \Other
silt clay brown strong S —
wood chips brown surface overwhelming
sandblast grit
pdipt chips

Recorded by: TP /P)UN// m




[ e

=

ENVIRONMENT
CONSULTANTS

Date:

(7198

T

Station: TRT-oz2_

{ \
Survey (»3 %0 U Area JAW U\)W
Target Coordinates Start time 0857
Stop time
Weather e Pl
/ .
Crew é Gx Pe 21
Comments:
Grab No: Bottom depth: ﬂ Q. (D Penetration depth: ( l | S H Time: 0 8’517
Total Sulfides Sample: Y N (circle one AAMAAN GPS Coordinates:
Sediment type: Sediment color: iment odor: Comments:
cobble D.O. (o> HaS TURe Worwmg
gravel gray slight Petroleum
. M@ black moderate Other:
silt clay brown strong
wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: Bottom-depth: Penetration depth: Time:
Total Sulfides Sample: Y N (clrcle one) GPS Coordinates:
Sediment type: Sediment color: _|Sediment ddor: Comments:
cobble D.O. none HaS
gravel gray slight l Petroleum
sand CM F black moderats ! Cther:
silt clay brown strong X
wood chips brown surlace overwhelming i
sandblast grit i. l‘
paint chips i \
Grab No: Bottom depth: Penetration depth: Time: 'a‘
Total Sulfides Sample: Y N (circle one) 'l‘ GP$ Coordinates: \.‘
Sediment type: Sediment color:  |Sediment od‘br: Comments: "-\__
cobbla D.O. none " HpS N
gravel gray slight Petroleum ; '
sand CMF black moderate ', Other: /
siit clay brown strong \
wood chips brown surface overwhelming \
sandblast grit 7
paint chips

Recorded by:

TP/ Buus




ENVIRONMENT
CONSULTANTS

/\_/I

-

2l

Date: Station: TB[- (23
3y
Survey \}\) SOV Area WAZET W ateep ]
Target Coordinates Start time Cﬁ4’ O
Stop time
Weather Sk‘;\: \j‘-’ Ly
Crew “
Comments:
Grab No: l Bottom depth: & q¢,0 Penetration depth: Q“ Time: 0014’0
Total Sulfides Sample: Y N (circle one A GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.0. (mnef) HoS T\)g‘f Udgnmmg
gravel gray slight Petroleum
| cMB) black moderate Other:

ay wn strong
wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color: ediment odor: | C. omments_:'\
cobble D./O.’ none H2S S X
gravel .gray slight Petrole
sand CM F | black ¢ | moderate Other: N
silt clay brown strong /
wood chips brown surface overwhelming / \
sandblast grit /
paint chips/ I \

i

Grab No: Bottom |depth: [ Penetration depth: Time:
Total Sulfides Sample: Y N (circle one f GPS Coordinates:
Seditent type: Sediment color: |Sediment odor: / Comments:
cobble D.O. nona iH2S
grayel gray \slight Petroleum :

CMF black moderate Other: |
slifclay brown : .

chips brown surface ovyerwhelmin \

ast grit S
palit chips

Recorded by:

Tp [ ewg




% ENVIRONMENT
S CONSULTANTS pate: 71798 Station: TRT = (24

survey (W) S0 area  MFBT (W TERAO I
Target Coordinates Start time l‘ O 2/3
Stop time

Weather S P 22

crew  _TIM B Awissa MRISRER, , LISA ML STERiM) WIDZHk!, DI dlciunson
TorN Pomaeo

Comments:
Grab No: Bottom depth: Sl @ Penetration depth: t O B Time: { 023
Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color: diment odor: Comments:
cobble D.O. @ HoS
gravel gray ) slight Petroleum
@ C M@ lack moderate Other:
1 lay brown strong

wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color: ediment odor: Comments: -
cobble DO. none HoS o \
gravel gray slight Petroleum , \
sad CMF ,6iack/\ moderate Other: \‘
silt clay / brown \ strong |
woodchips . | brown surface \ overwhelming \
sandblast grit / , \
paint chips / \ '
Grab Nf Bottonl\\ depth: Penetration depth: Time:
Total Sulfides Sample: Y N (clrcle one . GPS Coordinates:
Sedlm;eznt type: Sediment color: |Sediment odor: ’ Comments:

. D.O. none HaS
grav'bl gray stight Petrolgum
safd C M F black rate Othey!
silf clay brown ;

chips brown surface overwhalming /
sdndblast grit -
pélnt chips
\-

Recorded by: TP [QU\)Q’ H




@ ENVIRONMENT
@ CONSULTANTS

WwWSlo

9,

Date:

[ 148

Station: [Rj - 025

Survey aea  _ \WMAIST W prBre by
Target Coordinates Start time (04 &
Stop time
Weather Sos Pe 2L
Crew ser ¢ 29
Comments:
Grab No: l Bottom depth: S l L Penetration depth: [ D" Time: l O&Q
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
ekt 0.0 G TURE WORANS
gravel ara slight Petroleum
@ M @ moderate Other:
siit clay brown strong
wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color:  {Sediment odor: COmmet»s:-"—‘
cobble D.O. - none HoS \
gravel grdy slight Petroleum ' \
sand C M F black | moderate Other: : \
sitt clay brown \strong l
wood chips brown surface verwhelming |
sandblast grit /’ :
paint chips , '
Grab No: Bottom det(th: #‘enetrauon depth: Time:
Total Sulfides Sample: Y N (circleone) i GPS Coordinates: \
Sediment type: Sediment color: _|Sediment odor: ] Comments:
cobble D0.0. none., HoS
gravel’ gray slight® Petrofeum
sand CMF black moderéfe\ .
siit clay brown strong
wood chips brown surface overwhelming
sandblast grit
ft chips
pal

Recorded by:

TP/bus




% ENVIRONMENT
=¥ CONSULTANTS '
- 7/i7(4g

Date: Station: TRT-02¢
Survey Lisov Area  _ DMIEST W ATEYUOATY
Target Coordinates Start time , l Z7>
Stop time
. i g . <

Weather THUNE SIM W oUTTORWE C@uDs Wine (012 NN ESF
Crew %ﬁ— PQ [~ g l
Comments:
Grab No: ‘ Bottom depth: ﬂo : ! Penetration depth: g ‘ S " Time: ‘ | 1’3
Total Sutfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:

D.O. none HoS

@ slight Pefroleum

.@ moderate ﬁ

brown strong Qg pC

brown surface overwhelming
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (clrcl'e'm\ GPS Coordinates:
Sediment type: Sediment color: S}xdiment odor: Comments: - -
cobble D.O. noe HoS F\
gravel gray :ﬁt Petroleum / \"-\
sand CMF black orate Cther: / i
silt clay brown stro'ugh !.’ \
wood chips brown surface ovefwhelming i
sandblast grit | / |
paint chips % / \
Grab No: Bottom dept‘\n I/’enetratlon depth: ; Time:
Total Sulfides Sample: Y N (circle one \ / GPS Coordinates: 3
Sediment type: Sediment color: _|Sediment odor: ; Comments:
cobble D.O. none' HoS / '
gravel gray slight Petrofeum i
sand CMF black moderate r \
slit clay brown strong "
wood chips brown surface overwhael j '
sandblast grit
pajntbhlps

Recorded by:

TP(BMQ




@ ENVIRONMENT
= CONSULTANTS

Recorded by:

Tp/bous

- ‘ | -
‘ / Rt g - Lt B Qo 4
Date: /1 [[1E Station: T8~ C2'/
VO~ ) i ]
Survey \’\' > LY Area VTS, T Ly L‘)\f
Target Coordinates Start time , ‘ > lf'
Stop time
Weather e Pee7
Caimymr A <
Crew FE V6LS
Comments:
Grab No: J, Bottom depth: j'zl‘z Penetration depth: I o Time: ‘ ' 54
Total Sulfides Sample: Y N (circle one AAAASD GPS Coordinates:
Sediment type: Sediment color: _|Sediment odor: Comments:
cobble D.O. ) HoS (BPPe. CroIMynG Wik
gravel gray slight Petroleum _(.U %\,_ \,JOQM S
MP black moderate Other:
iitlay Grown) strong LOTY of (oRPOL GAnd¥DING, i RS
wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: | Sediment color: _|Sédiment odor: Commet nTS\
v s
cobble D.O. nono HpS / \
gravel gray slight Petroleum |, \
sand CM F black moderate Other:
silt clay brown strong /
wood chips brown surface overwhelming
sandblast grit : i
paint chips 5 |
Grab No: Bottom dépth: / Penetration depth: Time:
Total Sulfides Sample: Y N (clrcle one) i ‘/ GPS Coordinates:
Sediment type: Sediment color: sdiment odor: ] Comments:
cobble D.O. none HoS
gravel gray slihht Patfoleum
sand C M F black erate ?ﬂ-»er.
silt clay brown S —
wood chips brown surface overwhelming ™~
$andblast grit
int chips ™
~
—



% ENVIRONMENT o
=X CONSULTANTS ‘o

I
: ! —
/—\—’ . Nt L - ru ~.
- pate: __ ||l Station: | B1-C2 ¢
3
‘ (' ; R RN
Survey k’\) S0 Q area (W EST (AMDYULIMY
Target Coordinates Start time 1 2 %l
Stop time
. o ]

Weather <)\/:'E_ r(p Z/ i
Comments:
Grab No: { Bottom depth: S\O. 77 Penetration depth: | O a Time: l’2_3(
Total Sulfides Sample: Y N (circle one MW GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.. ) HoS
gravel gray slight Petroleum

) C M@ “black moderate Other:

ay strong
wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: Bottom degy_\: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) \ GPS Coordinates:
Sediment type: Sediment color: Sedime)n odor: Comments: ' .
cobble D.O. none ! HoS
gravel gray slight ; Petroleum .
sand C M F black moderate Other: /
silt clay brown strong ; K
wood chips brown surface overwhéliming /
sandblast grit : /_'
paint chips ;
Grab No: Bottom depth: Pel;ietratlon depth: Time:
Total Sulfides Sample: Y N (circle one) _ ! GPS Coordinates:
Sedi/ment type: Sediment color:  |Sediment odor: .| Comments:
cobble D.O. none Hps !
gravel gray slight Petroletyh
sand CM F black modera\l__e Other:
sitt clay, brown strong
wood chips brown surface overwheliming
sandblast grit *
paint ¢hips \

Recorded by: \TPAK@W m




-

% ENVIRONMENT
= CONSULTANTS

" !l“?(_‘if'

Date Station: | RT- (34
\
Survey W>0u Area [N ST INATYIUIANY
Terget Coordinates Start time [z lb
Stop time

- l\‘f ~—
Weather e Vi ]
Crew M Py 4 FOTE Rube
Comments:

| 2 X" (
Grab No: Bottom depth: 3, | Penetration depth: Time: (3]
Total Sulfides Sample: Y N (clrcle one) GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.O. ( hong H2S S UL pAS R
gravel ra -slight Petroleum
€and) C M(P blacky moderate Other: WO TUBTS
|(Sitktay b strong oW Sikeer
wood chips brown surface overwhelming
sandblast grit
palnt chips
Grab No: B_9ttom—d pth: Penetration depth: Time:
Total Sulfides Sample: Y N (clrcle one) GPS Coorﬂnaﬁé\
Sediment type: Sediment color: Sedir\nent odor: Comments:
cobble D.O. rere | HoS /.
gravel gray slight | Petroleum h
sand CM F black modetate Other: :
silt clay 1 brown strong'
wood chips brown surface overwhelming
sandblast grit { \‘\
paint chips / "‘
Grab No: Bottom depth: Pgﬁetration depth: Time:
Total Sulfides Sample: Y N (circle one) ; ~/  GPSCoordinates:
Sediment type: Sediment color: |Sediment odor: " | comments:
]

cobble D.O. none’ HoS
gravel gray slight Petrolgdm
sand CM F black modertte Other’
slit clay brown strong
wood chips brown surface overwhell
sandblast grit
paint chips

Recorded by:

W/Ewﬁ




‘,@ ENVIRONMENT |
=¥ CONSULTANTS

- Date: f//(“?/% Station: | Bl (3 32
surver (ISCU w WA TODD Sy Ao
Target Coordinates Start time [ g4’ﬁ

Stop time

Weather Sgz_Peo 219

Crew 60&—'_ PG 2.5 + PGTG (LUQK:.

Comments:
Grab No: l Bottom depth: 4 2. 1 Penetration depth: Q i Time: 1348
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble D.O. @ HoS
gravel gray slight Petroleum
cmMf black moderate Other:
silt tlay brown strong
wood chips brown surface overwhelming
sandblast grit PR oLg
paint chips
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (clrcleonie) ™\ GPS Coordinatest
Sediment type: Sediment color: Sedlme\zt odor: Comments:”
cobble D.O. none | HpS /
gravel gray slight \l Petroleum /."'
sand C M F black moderate| Other:
silt clay brown strong | ;
wood chips brown surface overwhelming /
sandblast grit ' /,-"
paint chips ’ ! /
Grab No: Bottom depth: 5' Penefratlon depth: Time:
Total Sulfides Sample: Y N (circle one i GPS Coordinates:
Sedlmentjype: Sediment color:  |Sediment odor: /{ Comments:
cobble D.O. /
gravel gray
sand C'M F black
slit clay brown
wood i:hlps brown surface
sand,&last grit
paint chips

— _
Recorded by: | P /BW\( m




@ ENVIRONMENT
=2 CONSULTANTS _ /
- Date: _f]|[7 (18 Station: [BT -O3J
sy (WSO aea _TODD Slh PYred
Target Coordinates Start time 14‘ | 2.
Stop time ‘ L\"Z/q
weathee SOT TG 277
Crew e Pu 25 + Pons D E
Comments:
Grab No: ! Bottom depth: 4 S 2 penetration depth: T Time: | 402
Total Sulfides Sample: Y N (clrcle one GPS Coordinates:
Sediment type: Sediment color: {Sediment odor: Comments:
cobble D.O. none HoS \YL (7
CAIN]
gravel gray slight Petroleum O\J\( E—W 0\(\}
sasnd CMF black moderate Other:
siit clay brown strong > o
wood chips brown surface overwhelming m%‘
sandblast grit
paint chips
n ' [}
Grab No: = Bottom depth: 4’ (m l Penetration depth: g zS ' Time: 1429
Total Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color: |Sediment odor: Comments:
cobble D.0. none HaS Wem TUBIZ
gravel gray slight
c WM | moderate Other:
silt glay brown
wood chips brown surface overwhelming
sandblast grit
paint chips
Grab No: __— Bottom depth: ~Penetratiop depth: _ Time:
Total Sulf]d@e Samp\q: Y N (circle one) -/- GPS Cpordinates: 7
Sediment type: SEIment color: |Sediment odor: / Commeqts: i
cobble D.ﬁS none /"/ H2S \
gravel gra slight /' Petroleum \
sand CM F blad\ moderate/ Other: \
siit clay bnowr\\_ strong \ /
wood chips brown urface ove)'h/elmlng \\_/ e
sandblast grit N '
_p_éi_nt chips \_//

Recorded by:

Ty /(bwé




% ENVIRONMENT
= CONSULTANTS

Date: 7({7 lﬁ%

. station: [ B[ — 0% %
7
svey _ OSOU area _TODD SKAPYARD
Target Coordinates Start time \ Lk > 5/
Stop time
Weathee _ A YO 271
- Z
Crew A W 23 + Peve pudg
Comments:
Grab No: [ Bottom depth: !wé Penetration depth: Time: l 45 S
Total Sulfides Sample: Y N (circle one 3§,q GPS Coordinates:
Sediment type: Sediment color: |Sediment odor: Comments:
cobble D.O. none HoS T UDUE I TS,
gravel gray slight Petroleum . .
sand C M F black moderate Other: SHELE WA,
slit clay brown strong
wood chips brown surface overwhelming M
—

sandblast grit W &7
paint chips
Grab No: - Bottom depth: 32 Q Penetration depth: Time: ( @?_
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color:  {Sediment odor: Comments:
cobble D.O. g@ HpS Pl
grav (@ ; lDNC&/ slight Petroleum _ _

o) black moderate Other: S MARZ
silt clay brown strong .
wood chips brown surface overwhelming IZQ) T
sandblast grit
paint chips
Grab No: 3 Bottom depth: 391 b Penetration depth: lD A Time: f 5— 08
Tota! Sulfides Sample: Y N (circle one GPS Coordinates:
Sediment type: Sediment color:  |Sediment odor: Comments:
cobble DO - D) HaS PN LK ON SIUNCE
grave! ‘c@ ATUC slight Petroleum .

c black moderate Other. BUTUC B gvErT
silt clay brown strong WOVUASG d WO TORSS
wood chips brown surface overwhelming
sandblast grit
paint chips

Recorded by:

(¥ /%w@




@ ENVIRONMENT
=¥ CONSULTANTS

b =
W50V

Survey

Date: 'Th'llqg

Station: TR{- 025

Area lAW‘%'r N MUY

Target Coordinates

NEYS

Start time

Stop time _l 54"8

Weather Sex, ¢ 21

Crew Se¢ L 78

Comments:

Grab No: ] Bottom depth: ﬁﬂ ’5 Penetration depth: Time: }5-35
Total Sulfides Sample: Y N (circle one| GPS Coordinates:

Sediment type: Sediment color: |Sediment odor: Comments:

cobble D.O. none H2S MJ?)\E (N RS .S AP
gravel gray slight Petroleum

sand C M F black moderate Other: w2 .

slit clay brown strong

wood chips brown surface overwhelming 'K ~

sandblast grit mﬂ/

paint chips

Grab No: 2 Bottom depth: 4L.6 Penetration depth: ] ! me: | {49
Total Sulfides Sample: Y N (circle one| GPS Coordinates:

Sediment type: Sediment color: |Sediment odor: Comments: ]

cobblo D.O. Coone’ HaS OLLIE DI O § MUNE BlACK.
gravel gra slight Petroleum -

C M @ moderate Cther: %GMM

@ ay brown strong

wood chips brown surface overwhelming

sandblast grit

paint chips

Grab No: ©__" - Bottom depth: Penetration depth; "™~ Time:

Total Sulfides Sample: Y N (circle one GPS Cooydinates: N

Sediment type: Sediment color:'\ ediment odor: 00m74:: \\

cobble D.O. * | none HoS / B

gravel gray \slight Petroleum

ssnd CMF black Foderate Other:

siit clay brown f

wood chips brown surface ovenr(\elmlng y o

sandblast grit N - -~

palnt chips e

g% / LG

Recorded by:




% ENVIRONMENT
= CONSULTANTS '

- Date: '1[(7]28 Station: | B{ - 020
Survey L\) S OU Area CIJ\Zi%’T— LY W_,V\.)A’\/
Target Coordinates Start time l GZZ

-~

Stop time [ (9‘{‘__3
wether __ Yo 2]
Crew Q(D Z§
Comments:
Grab No: \ Bottom depth: SD. L Penetration depth: (D“ Time: { (» 27
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color: |Sediment odor: Comments:
cobble D.O. { H2S
gravel gray slight Petroleum

CM black moderate Other:

silt clay brown strong

ps brown surface overwhelming
sandblast grit DfU‘B WPAY
paint chips

7]

Grab No: Z Bottom depth: EEQ’ (o Penetration depth: Q Time: ‘ (045
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type: Sediment color: {Sediment odor: Comments:
cobble D.O. "'none ) HoS -
gravel gray slight Petroleum

M black moderate Other:
silt clat brown strong
wood chips brown surface overwhelming
sandblast grit NS
paint chips CcuJe
Grab No: EREN Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N, (circle one) G Coordlnatéx\
Sediment type: Sedlmer‘i( color: |Sediment odor: Comments: \
cobble D.O. . nons HoS
gravel gray \ slight Petroleum ‘\\
sand C!M F black \ moderate Other: A
silt clay brown « | strong
wood chips brown surface ‘haverwhelming
sandbiast grit e
paint d"\ips

Recorded by:




EVS CONSULTANTS
PROJECT #: 2/203-15.2

SAMPLE JAR FIELD LOG

WATERWAY SEDIMENT
OPERABLE UNIT
TBT STUDY

SAMPLING DATES: —7/(54‘#18 To: 7/7’/‘78'.



% ENVIRONMENT
< CONSULTANTS

Date: 7//5'4_8) Station: 737"0’

Survey: WTﬁ%;[;/ Area: é[q,i Moﬁ(uaz Time: (02

TAG # ID # Analyses , Lab
4ol TBT-01-S | T®T/7Cee cAS
HOOL v Geain_Sire Rosé
00> i 1% veles Eity. .
. 4ooH ¢ hocce wmalhe battl e
\"‘-({O 05 ' n ) 1]
[ - /
— d P /
A Jid /
v = v
e e i
/ e 7
/ ~ /
/ pid <
( / %
\ — — ,L/ //\
/ _ /
[ e /
\___ //
|\ ——
Comments:

Recorded by: 4 :" éi -~ 5_2 n




: @ ENVIRONMENT
\ < CONSULTANTS
‘ Date: [ AS /5{8 station: | B7-O2_
‘ Survey: _{EI Sqlu:%«/ Area: M#T(A/afm,«.w\;y Time: (OASS
- TAG # D # Analyses, Lab
4xe T6T-02-5 | 78T/ T0C CAS
u Yoo /e g,m."» g%g Z (SA
| “o¥ r borwenteor | .,
‘ Yoo (r ”‘oaccumw z&l%/é
‘ | Yofo " 27 4
“ voll T67-35-S | TBT/ 700 ans
’ Yoz t Cotafn Sze | QoA
"- Yo13 L (o voler 10
/ —
/ _— /
| i
/ _
/ Y
- i — /
/ -
/ P
I - v
N L—
v .
. . Comments:

ﬁétmiﬂ//y G rada §z¢ Ftp {:\UC‘\G \Z'o\(‘(’\_

//Z‘J
Recorded by: /’ /

S B

1 T

A

D B

«]



ﬁb ENVIRONMENT
2 CONSULTANTS

Date: 7/ LS/ 998 Station: [ B0

survey: (NSOU BT g{-uog/ Area: (e!(’wj&c(ﬂ Time: (O"{S

TAG # ID # Analyses , Lab
| Ho1Y TRT-03-> | TBT /T0C CAS
Yol S ‘e (oeain Siz¢ ROSF\
(A ' Prtowioder v
ot 4 { ‘B}aﬂcmwct',{'pm g#fbﬂ(/
4016 u Sl Leploassl. (“
, 9
7 7
7 e —
/ i / ]
FA A )
,// P e /
J/ /] [// /
/ / - // //
/ / z // / "
[ ’ ) /
- / e /
[ /
L / . )
/ — 7
{ |
AN

Comments:

Recorded by: 4; ¢ 142 2‘ n




ENVIRONMENT
= CONSULTANTS

Date: (S Station: _'TBT—- oY
survey: WSOV ’& 5/\\1(1«{ Area: W/, W;éuwo.y Time:  [{2.Y

TAG # ID # Analyses, Lab
{014 TA7-09-5 ;rlsrlroc QCAS
({02,0 & orara Si2e, ‘QSA
Yol " &J_.gﬁrfx/@lu AN
{023 ~ Bisccumalobiv | futhill
Yozl ‘r /0 Vi
/ el
/ J/ /
/ pd i
/ / /J/
/[ iy
[~ / /
7 e
- 7/ ;
/ i | T
— |
(— N —
o / " ..»/// /
s [
N ¥
Comments:

Recorded by: _;:. ;é % n

1

)

2y Y

7

———



@ ENVIRONMENT
= CONSULTANTS
Date: 7/5/78 Station: 72@7'— OS

Survey: LJ90V TBI SM/«/ Area: () (A/-C/WM,Y Time: (2GS

TAG # . ID # Analyses , Lab
o LT | TRT-05-5 | 7RI/ TeC CAS
oS “ GranSieg | Kosh
Yo7 ” Poesootee Bedin]
Yo2 ¥ r &Mccu-m Lhe | [fpTreE
L{Ou n ') V7
C_— /
/
/
/
/
/ -
/]
/ )
/ /
4 -
— /
(=
Comments:

Recorded by: L'/Z % ﬂ



ENVIRONMENT
CONSULTANTS

Date:

/(5

station: T B7-00

Survey wJS4) 737' fAlY Area: [ ] Q‘-{lfw% Time: ] 3SS
D # Analyseg Lab -
TBT-06-5 | TAT/70¢ CAS
r Grala Size | K94
‘ g recaterbfrddn | ¥
4 B‘@W"A{QA MQ
V4 v




@ ENVIRONMENT
CONSULTANTS
Date: 7'(5'08 Station: TB T“ Q_'

Survey: (NS0V T8T 5\1‘\0‘7/ Area: U U,\-,quo.}/ Time: L‘{};

. ; TAG # ID # Analyses |  Lap
e 035 d GoainSize | X050
B w037 " Rocevete s !
; " L{03<g v ﬁBl‘MCCuA«.éL 64“1?{&
6 (_"036 {4 {4 , T
= /39 TIB7—306-5 TRY/ 7 C~S
b 4040 v Gre1m Sine RO &
= Hod | il Rirereshur il
4otz | TRT-OT1-Fb | 6T Cas
E 4ov3 BT -0oT-C.6 " v

e/
rd
/ / /
‘: /s
por /
A Ol 7

N\
N

Recorded by: A//é_\'_f
(



@ ENVIRONMENT
<Y CONSULTANTS

=

Date: 7/5/?Y Station: 73/—02

Survey: (,\) S0V TBT SMQ Area: (J Cg ]5&@,4. Yy Time: S35
TAG # ID # Analyses Lab
4649 | 14T-0%-S  [TBT /700 CAS
U4 S « (otane S22 Rosa
o4 " Brewetrr o
L/O"l‘ ] " _ﬁ'ou.c SR 2 84'6[2/ { L
H{)i& ] ” tr
o449 y v 4
256 2 2 2
105! t “ ‘o
UQS'L' ‘1 ¢
UoSI t " ‘
Y654 g o e
Y 0 S 5 . te 2
t(os(o ‘. @ 7
/ )
/ s [/ i
[ / / g / i
A A A A
[ 7 / v /
e 4 [
— d \
Comments: \

1

.

— ——
e —] —_—

)

-3



‘@ ENVIRQI‘F&?\I."FSNT
« CONSUL

Survey: LU ﬂ)u TPDT SK«I;’ Area: \4) ,(J\);l{ Y Time:

Date: ‘7/{§/‘79

Station: T(ST-“OG‘

(AN

N i M":'
szt | TAG #

A ID # Analyses Lab
== 03] TET=01-5 | 187/ Toc CAS
gl L‘OS? ¢ ({(0_\("\ S\‘LG ROSH
. YoL o " ﬂ(duﬂ"’ﬂf "
= Yo L é,’ao:ccuﬂu p ATTELLE
. You | ' 4 '
- -
= /- _ /)
// )

/"\\

) . Comments:

-

'*-7’ ‘f'r. / -
r Recorded by: ,,/_'.
: [




L 5

ENVIRONMENT
CONSULTANTS

2 S S S ER ¥ S 5

( .
Recorded by: /)’A% 04"

Date: _7-/{.4& Station: [T~ JV/EP)
Survey: _WSpU TRT 7]1;:7{.1 Area: . W} Time: (0845
TAG # D # Analyses Lab
doe ) TBI~/p~ S T8T/T0E CAS
Ho(,3 s bae e
doet, pr el Pran
ol Vrrscams. Btk
YH4S | Bthul:
— e
r/
e
/
/
-
pd
d
)l
e
pd
e
. / |
L
Comments:

—J

— OO O3

] ]

)




]

A

|

- ‘@ ENVIRONMENT
M = “S¥ CONSULTANTS

-«

Date: _(07-/4-9€ .Station: TR-F }/~S

survey: _\MSO( ] I3 ] Area: JAL_%.@D_ Time: _ (3120

TAG # ID # | Analyses Lab
Uy ILi - Iﬂw sl
—H0ig | gpeiiny )
R A'_] Tﬁ;ﬁ‘ai CAT
: RV N — 1 _’\)
e
//
/
d
//
/
i
e
7 T
{ /’/ |
Comm\ents:




ENVIRONMENT
CONSULTANTS

survey: WSoOWA [BT

Date:

7-11-18

Station: [ 3]~ ) ~ S

Area: Mﬂme: 1635

TAG # ID # Analyses Lab
= 0770 TBT-12-S [TRT/Toc CAS

— 4o3 | s s Kt

41 prascdle offuch |
o35 1|V henecon :
R a— ~
pd
//
e
7/
-
/
e
d
e
/
i
e
d
I — SEE
Comments:

)

r'—)
1

]

]

Y Ty T

)

-1

-



ENVIRONMENT

=4 CONSULTANTS
m Date: /- )/ - ?2 Statlonw ] z-.
survey: WSOU TRT g Ares: I I i Time: Y0
TAG # D # Analyses Lab
lmv TBT=13-S |TRT/T0C CAS
% : q/m/w vy (3(@-(./
%o% WW ’
4079 [ M&JL/U&( L
4080 Aratctiomad MJ )
409! p
| Ypga G
40?’3 n
108L .
Ho¢7 "
10 €€ | "
4ory ./ y )
// m /f/”ﬁ
/ ] - /
/ - d // A ~ /
/ /J/ ,/ _ e - /
L -~ / 4’ /
/ e 7 pa w
= a—
Comments:

Recorded by: Ogj ¢4
[




-
l

B sy Tl 757‘3‘7*3?
r

-

Date: _7=/{-4¢ Station: | 3 | ~ /L}'

Survey: M'_Qg_mmea: . ﬁzz@!ﬁ Time: [S)0) 24 320

TAG # ID # leﬁg Analyses Lab (-
7090 ThT-[%-S mg/‘r& CAS -
Ho95 pos syl | 31
4099 / s, napl. Bttt [-
Ho%6 ] Arietceunm ;

4093 T8T=-37=8 |T6T/Toc LAS I
ZZ 0 q 71!; | ann " W ‘%ga ’32@ '
/1 ;
Fo/?__/——J L “““‘L—‘-~ : = r
_ ]
- __

/
_ ]

/

A l
/ T e — |
/ [ — B
e : r‘
| Recorded by: _QZ\) \3 /ﬁ\ m r.‘i




s

@ ENVIRONMENT
<Y CONSULTANTS

Date: ’71//~ q¢ Station: TBT‘ /S/

Survey: WSO‘LTBT;Z;‘V Area: \ deﬁi}) Time: /35S
TAG # ID # Analyses Lab

901 TBT- IS-§ “’B’“/T’OC LAS

¥p9 Bren

o] m,:m ,,,m ,,

Yoo / Lot gadnapd. | Bl

L}) OQT / Y m )

//
pd
e
i
i
e
A
I
pd
e
e
—
L

Comments:
Recorded by: OK{& Iy




B e R B EE R

@ ENVIRONMENT
<> CONSULTANTS

-

Date: '7"/{— 92¢

survey: WS0U Iy IWT Area: |u. Wlmh

Station: Tm ~ / é

Time:

TAG # D # Analyses Lab
‘103 TBT=14-S TR/ Toc CAS
L AN R
it fos e
1 { [eaecun pd popl, | 15

J ——-————-.—'—\._-_.-__ﬂ\\ _____ __
7/
e
/
/
/
/
A
/
/
/
L
//
p
7 I e
Comments:

Recorded by: (72)} W'
v



ENVIRON

/'\_/a

L N

MENT

CONSULTANTS

lé C]? StatlonvI():)> s

Date:

survey: WSOU T Rf‘ A,,wu\ Area: /V/ an.‘ Time:

TAG # ID # Analyses Lab ‘
g410% TRT-7=S "B-/ [oc CAS
Yind ~ MZ (N
4]) } 297 ) 0
6‘/ / 0 1 THM/—L{;‘V._A_.‘ AJLMI ‘{jm%
IL/) 12 U ,Luwt:w] 4

7
e
e
pd
//
P
/// —'
i
pd
Z IS —
Comments:

Recorded by: ézl \ ~
v




@ ENVIRONMENT
=5 CONSULTANTS

Date: _ 7~ /)~ 7? StationT ()77: }é)
survey: WSOU TSZ;EEP Area: ‘ i/ Wp? Time: IS"/-S’
TAG # D # Analyses Lab

4113 TRT= 18-S | TBT/Toc CAS
?J ] q’ ANy ﬁy—
‘Z; /?/ ]ég ll ool ol | "
] | ] , Irieics.. he .AL{»}: ’,SW{
4/ ll 7 v “/, o3 @,ﬁmj\ubﬂn h
A | —
yd
j
A
/
/
e
e
pd
pd
/
/
7 I —

Comments:

Recorded by: pO 2‘ %




J\,\\ ’“ ,;

% ENVIRONMENT
=3 CONSULTANTS

Date: '7" /é ~9¢ Station::r’BT~ }q
survey: W/.SOU TBT ﬁdﬁ Arca: N/, /\/‘dMTWd‘ Time: < /43¢

(Ceotleda |
TAG # ID # Analyses Lab —
4)23 T6T-I7-S | TBT/TOC CAS
R IR R Ot 4434 T
115 ~ W 2
©q)I% | drasee ged. nueds | Bl
W7 TR S D hunce pd il | "
426 ' ] )
42| "
4122 v
F]9~7 q//ﬂmm»-nuo
]
bqﬂhﬁ;}:@jgﬁ 7
4)30 , "
/ ) —
/ — / 1/ ]
/ -~ ’ ,/ /7
/ ) / 7 7
/ / /
J / // ) // /
— / e / /
| [ (.- {
\
Comments:

Sid Imecondbm pplecde

Recorded by: /3% ﬁ n




% ENVIRONMENT
@ CONSULTANTS

Date: /7“/ (-9¢ Station: TBT-@

survey: WSG(L TBTZW,S Area: ’}\/.eww Time:

TAG # ID# . Analyses Lab
H13] [ TBT=20~S |TBT/ Tic CAS
4 ,3 2 . Mﬁ.t;/},e ﬁgru
,3 L‘/' Agduu;u;/l W -

4)33 ) ._L;w, sed. nepd. | Bt
L,“ ;5 W Mh »

/

pd
e
/
/
//
pd
e
e
pd
/
//
d
/
L] TT—
_ Comments:
Recorded by: (5 V@ W m




m——

‘@ ENVIRONMENT
PP CONSULTANTS

Date: 7// 7 / 9% Station: TBT" 2)

Survey: NSOU 7]375)1«4, Area: ! l&/crw Time: Og'gn

TAG # ID # Analyses , Lab

4136 T87-2/-5 | 787/ 100 CAS

yrs7 ( Gmin S2e Res o

Y139 lr ﬂ Wi (Y A
A Y3 ‘1 le g{')h(CQM‘!'cA'- ,g;'[%// 4
o /

/ ~ _Z
/ A 7
S . )
e ,/l - i //
_ /- - S
/ 2
p pd //
-/ o i
/ 7 i
/ P /
N ( / s )
//
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